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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engincering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Bibliography (NASA SP-7037)
lists 374 reports, journal articles, and other documents originally announced in June
1974 in Secientific and Technical Aerospace Reports (STAR) ot in [nternational Aerospace
Abstracts (IAA).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including atrcraft
engines) and associated components, equipment, and systems. [t also includes research
and development in aerodynamics, aeronautics, and ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
IAA Entries and STAR Entries,in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or § TAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appecarances.

Three indexes— subject, personal author, and contract number—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES {A74-10000 Series)

All publcations abstracted in this Section are avallable from the Technical Information
Service. Amencan Institute of Aeronautics and Astronautics. Inc., (AIAA). as foltows
Paper copies are available at $500 per document up to @ maximum of 20 pages. The
charge for each additional page is 25 cents. Microfiche '''are available at the rate of
$100 per microfiche for documents identfied by the § symbol following the accession
number. A number of publications, because of their special characteristics, are avaable
only for reference in the AIAA Techmical Information Service Library. Minimum  armait
postage to foreign countries is $1.00. Please refer to the accession number. e.g. A74-11072,
‘when requesting publicatwons.

STAR ENTRIES {N74-10000 Series)

A source from which a publication abstracted in this Section is available to the public is
ordinarily given on the last line of the citation. e.g. Avail. NTIS. The following are the
most commonly ndicated sources (full addresses of these organzations are hsted at the
end of this introduction):

Avail: NTIS. Soid by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced in Issue 21, 1973, "'stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $3.00 for a 1-t0-25
page report to $11.00 for 576 to 600 pages. plus $2.00 for each additional
100-page increment, Demand print reports (those for which a facsimile reproduction
will be made to fill orders) are priced at $4.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively,
i.e., reports previously announced at a certain price continue to be sold at that
price. If “"Avail: NTIS” without a price appeared in the citation of a NASA report
(asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD" below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from NTIS at a standard price of $1.45
(regardless of age} for those documents identified by the § sign following the
accession number (e.g., N74-10036§) and having an NTIS availability shown in the
citation. Standing orders for microfiche of (1) the full collection of NTIS-available
documents announced in STAR with the §# symbol, (2) NASA reports only {ident-
ified by an asterisk (*]), (3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche file of aerospace documents by the
“N" accession number), of (4} any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per titie {e.g.,
45 cents) over individua! requests. Inquiries concerning NTIS Selective Categories

{1) A microfiche is a transparent sheet of film, 105 x 148 mm in size, containing as many
23 60 10 98 pages of information reduced to micro images (not to excead 24: 1 reduction).
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Avail:

Avail:

Avail:

Avail:

in Microfiche should be addressed to the Subscription Unit, National Technical
information Service.

Deposit Accounts and Customers Outside /.8, NTIS encourages its customers
to open deposit accounts t¢ facilitate the purchase of its documents now that
prices vary so greatly. }

NTIS customers outside the United States are reminded that they should add the
following handling and postage chiarges to the standard or announced prices:
hard {paper) copy. $2.50 each document; microfiche, $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program, NTIS will add 15 cents for each title shipped.
SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government
Printing Office, in hard copy. The price is given following the availability line.
{An order received by NTIS for one of these documents will be filled at the SOD
price if hard copy is requested. NTIS will aiso fill microfiche requests. at the
standard $1.45 price. for those documents identified by a § symbol.) ‘
NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration. Public
Documents Room (Room 126), 600 Independence Ave.. SW.. Washington, B.C.
20546, ot public document rooms located at each of the NASA research centers,
the Mississippi Test Facility. and the NASA Pasadena Office at the Jet Propulsion
Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases ar informationatl brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission repons. usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Science Information Available from the
Atomic Energy Commission (TID-4550). which may be obtained without charge

A, from the USAEC Technical Information Center.

Avail:

Avail;

Avail:
Avail:

Avail;

Av;il:

Other

Univ. Microfiims. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold .by University Microfilms as xerographic

-copy {HC) at $10.00 each and microfilm at $4.00 each, regardiess of the length

of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO. Publicauons of Her Majesty's Stationery Office are soid in the US by
Pendragon House, Inc.. (PHI), Redwood City, Califormia. The U.S. grice lincluding a
service charge) is given, or a conversion table may be obtained from PHL.

BLL {formerly NLL); British Library Lending Division. Boston Spa. Wetherby, York-
shire. England. Photocopies available from this organization at the price shown
{If none is given, inquiry should be addressed to BLL).

ZLOt. Sold by the Zentralstelte fur Luftfghridokumentation und -Information,
Munich, Federal Repubhc of Germany, .at 1he price shown in deutschmarks (DM},
issuing Activity. or Corporate Author. or no indication of availability: inquines as
10 the availability of these documents should be addressed to the organization
shown in the citation as tha corporate author of the document,. .

U.S. Patant Office. Sold by Commissionar of Patents, U.S..Patent Office, at the
standard price of $.50 each, postage frae,

availabilities: |f the publication is avaiiable from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the carporate author line. ‘
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GENERAL AVAILABILITY

All publicaticns abstracted in this bibliography are available 1o the public through the saurces
as indicated in the STAR Entries and fAA Entries sections. It 1s suggested that the bibliog-
raphy user comtact his own library or ather local libraries prior 10 ordering any publication
masmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover. ‘

SUBSCRIPTION AVAILABILITY

Tiws publication is available on subscription from the Nationai Technical Information Service
{NTIS). The annual subscription rate for the monthly supplements, excluding the annual
cumulative index. is $18.00. All guestions relating to subscriptions should be referred to the
NTIS.

Vi
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED AVAILABLE ON
DOCUMENT ‘ ‘ MICAOFICHE

ACCESSION NUMBER—»- 174.10038%§ Linguistic Systems, lnc., Cambridge.” Mass. -+———————— CORPORATE
STUDY OF HEAVING MOTION IN AIR CUSHION VEHI. SOURCE

CLES
TITLE *_.I_’ G. VandeSteen Washington NASA Nov, 1973 121 p rtefa
Transl. into ENGLISH from “Etude du Mouvement de Plonnement PUBLICATION

daes Vehicules a Coussin d'Air”  Brussets, NT 33, 1973 97 p DATE

= {Contract NASw-2482)
AUTHOR (NASA-TT-F-15108) Avail: NTIS“HC $8.25 CSCL 01C - . — AVAILARILITY
The behavior of three types of ground effect machines SOURCE

experiencing oscillations in vertical transiation with no pitch, roll,
CONTRACT or yaw was studied. The configurations of the ground effect
OR GRANT machinas are described. It is shown that the two important

e 03AT

mevements in the problem are heaving and pitching, as yaw cone
has virtually no effact of the parformance of the vehicle. Preliminary
REPORT tests showed that for all three types of vehicles, the transient
NUMBER state is in geners! an oscillating one. similar to a damped
sinusoid. Author
TYPICAL CITATION AND ABSTRACT FROM /44
NASA SPONSONED AVAILABLE ON
DOCUMENT ‘l l MICROFICHE
ACCESSION ————w=AT74-10798 * ¢ Effect of anisotropic turbulence on sero- -——  TTLE
NUMBER dynamic _noise. M._Goldstein and B. Rosenbaum {NASA, Lewis - __
| Research Center, Cleveland, Ohio). Acaustical Society of AMErics,
AUTHORS Journal, vol. B4, Sept. 1973, p. 630-645. 23 refs. e AUTHORS"
A model based on Lighthill’s theory for predicting aerodynamic AFFILIATION
naise from a turbulent shear flow is devetoped. This model is a
generalization of the one developed by Ribner. It does not require TITLE OF

that the turbulent correlations factor into space and time-dependent ——— PERIODICAL
parts. |t reptaces his assumption of isotropic turbulence by the more
reaiist[c one Pf axisymmetric t!erule.nce. In the coursé._ of the PUBLICATION
analysis, a hierarchy of eguations is developed wherein each DATE
succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications of the model for jet noise are discussed. It is shown that
for the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstream. {Authar)

viii
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IAA ENTRIES

AT4-25670 # . The effects of ionospheric scintillation on
satellite communications. A. L. Johrson {USAFE, Avionics Labora-
tory, Wright-Patierson AFB, Ohio). Air University Review, vol. 25,
Mov.-Dec. 1973, p. 286-31
Seintillation effects produced by maoving ignospheric irreguiari-
ties are discussed in terms ot the tading and enhancement of signals
at freguencies normalty used for aircraft communications (H¥, VHF,
and UHF]. Attention is given to experiments involving specially
instrumented aircraft working in canjunction with ground stations to
uncover problems unique 10 satellite comrnunications with a mobile
terminal. Corves show amplitude distributions of 250 MHz downiink
signals from the TALSAT satellite as received by ground. and
" airborne stations. T.M.

AT74-25671 # Why military airplanes cost so much and what
can be done abiout it. F. T. Stark (McDonneli Douglas Corp., St
Louis, Mo.). Ak University Review, vol. 25, Nov.-Dec. 1973, p.
94-101.

The rise in the development and production costs of military
aireratt is compared to the price history of commercial transport
aircraft and other consumer products. Attention is given to reasons
responsible far the notably higher costs of military aircraft in spite of
current improved technology and manufaciuring techniaues. The
sxamined causes of clevated costs include higher performance
requirements, added equipment and accessories, lack of design
expertise due 1o the infrequency of developmeni programs, changes
in reguirements, ond UNNECESSary wureaucratic efforts. Suggestions
far minimizing ‘the effects of these tactors are proposed. T.M.

A74-25675 F-15 performance. 11 - Simplicity is stressed in
F-15 operations, maintenance, C. Martin. Aviation Week and Space
Technology, val. 100, Apr, 1, 1974, p. 5083,

Second of a series of reviews of the design and pé(formance
characteristics of the F-15 fighter, particularly devoled to a'sfpects of
maintenance ease, such as comporent accessibility and _é'xchange—

ability, and to those of reliability and safety, Accqmpi'fshed advances.
are Hustrated by compatisons with the current frant-line fighter, the

.4, MV E.

AT4-26717 Modified centrifuge technigue for hydrolytic
stability of neopentyl polyel ester lubricants, J. A. Pace {U.S. Army,
Medical Research Institute of tnfectious Diseases, Fort Detrick, Md.),
Journal of Testing and Evaiuation, vol. 2, Mar, 1974, p. 71, 72. B
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refs, Navy-sponsored research,

The ASTM test for hydrolytie stability of hydraulic fluids was
used to test five neopenty! polyol ester tubricants. |t was found that
sorne of the neopentyl polyol ester lubricants coutd not be readily
separated and water washed by the technique specified in the ASTM

test, and several modifications to that 1echnique are proposad which
significantly improved the results of subsequent testing. P.T.H.

AT4-25723 Does research in the field of aeronautics have a
future (Mat die Luftfahriforschung noch eine Zukunfth. G. Brining
and K. Gersten. DGLR Mitteifungen, vol. 7, Feb, 1974, p. 26, In
German. ’ o

Since aviation technology has attained such a high degree of
development, the question is raised concerning remaining possipilities

. for further growth. Clearly, much effart will be devoted to cost

reduction and the refinement of present technalogy. However, many
new fields of research are just beginning to be ‘'opened up. These
include contralted -configurstion vehicles, the application of com-
puters to engineering prablems, the use of computers in navigation
systems, noise reduction, atomic fuels, and cumpcsiie materials. [t is
stressed that cooperation between European nations wil) be neces-
sary for overcoming cost limitations in European research, PT.H.

A4-26741 4 R-NAV systems development for a STOL
application, F. C, Black (Ministry of Transport, Ottawa, Canada).
(Canadian Aeronautics and Space Institute, Flight Test Symposium,
Ottawa, Canada, Mar. 7, 8, 1973.) Canadian Aeronsutics and Space
Journgl, vol. 20, Feb, 1974, p. 51-57.

For the past two years the Canadian Ministry of Transport’s
STQL Project Office has heen involved in the development of
area-navigation systems and procedures for high density area STOI.
operations. A attempt is made to describe the work that has baen
f:arried out to date as well as provide some insight into the future
impact of R-NAV far CTOL as well as STOL applications. The
mission pbjectives, definitions, and constraints are discussed, touch-
ing on such arsas as proposed landing sites, terminal airspace, and
traffic volumes. The present method used in navigating and con-
trolling traffic in terminal airspace is examined 1o define limitations
in terms of pilot/controller workload and existing system capacities,
The concept of terminal area R-NAV usage is introduced with a
discussion of improved terminal capacities with equivalent or
decreased workloads. {Author)

A74-25747 Minimum induced drag of wings with given lift
and root-bending moment. A. Klein (Motoren. und Turbinen-Union
Miinchen GmbH, Munich, West Germany} and S, P. Viswanathan
(Georgia Institute of Technology, Atlanta, Gal. Zeitschrift fir
angewandte Mathematik und Physik, vob. 24, Nov, 25, 1973, p
B886-892.

Assuming a direct proportionaiity between the weight af the
spars and the local bending moment, Prandtt {1933} has shown that
the induced drag of the wings is determined nat only by the lift, but



A74-25759

aist by the moment of inertia of the spanwise lift distributions. The
investigation reported is concerned with an afternative to Prandtl's

problem. A solution is derived for the case in whith the lift and the )

root-bending moment produced by the spanwise lift distribution are
specified. G.R.

AT4-25759 tdentification of aircraft stabitity and control
parameters using hierarchical state estimation. C. M, Fry and A, P
Sage (Southern Methodist University, Dallas, Tex.). }EEF Trans
actions on Aerospace and Electronic Systems, vo). AES-10, Mar.
1974, p. 255-273. 18 refs. NSF Grant No, GK-33348.

A74-25800 # The technical aspects of supersonic civil trans-
port aircraft. G. Edwards (British Aircraft Corp., Ltd., Londan,
England). Reyal Society (London), Phitosophical Transactions,
Series A, vol. 275, no. 1254, Mar. 21, 1974, p. 629-565.

The paper discusses those technical aspects of a SUPEBrsonic civil
transport aircraft which peculiarty distinguish 1t from conventional
subsonic civit eircraft. The physicai, econamie, and egological
environments in which the supersenic transport must operate are
considered, and the main stepping stones to the development of the
supersonic transport are traced. The hasic differences between the
supersonic transport and subsonic transports can be traced tg two
causes - the high-temperature environment and the disparity between
subsonic and supersonic aerodynamics. The considerations which
lead ta the choice of speed, configuration and powerplant are
considered, and some details of their impact on specific areas are
discussed. Finally, Concorde is used to illustrate the development of
a practical supersopic trznsport and the development, from both
theory and experiment, of the practicai parameters and features for
such a vehicle. (Author}

A74-25813 Thick jon-vapor-deposited aluminum coatings
for irregulaly shaped aircraft and spacecraft parts. K. E, Steube and
L. E. McCrary (McDonnell Aireraft Co., St. Louis, Mo.}. (American
Vacuum Society, National Symposium, 20th, New Yark, N.Y., Oct.
8-12, 1973} Journal of Vacuum Science and Technatogy, vol. 11,
Jan.-Feb, 1974, p. 362-365. 12 refs,

lon vapor deposition (IVD) differs from physical vapor deposi-
tion in that the substrate is held at a high negative potential with
respect 10 the vapor source. The present work discusses the merits of
this plating process. A highly adhesive coating can be deposited with
good uniformity and can be made to vary in thickness. Since IVD
plating is not confined to areas within line of sight, parts with
complex shapes can be plated. Phatographs of [VD-coated parts are
shown, including fasteners, spacecraft coolant systems tubing,
spacecraft teleprinter rotors, and missile launcher companen ts,
Prablems of fixturing, cverheating of the substrate, and substrate
sputtering are discussed. P.T.H.

AT4-25969 Ineremental transfer effectiveness of & ground-
based general viation teainer. H. K. Povenmire and S, N, Roscoe
{Ilirtais, University, Urbana, Wi). Human Factors, vol. 15, Dec.
1973, p. 634-542, 9 refs. Contract No. F44620.70-C-0105,

An experiment wss conducted to establish the incremental
transfer effectiveness of a representative ground-based general avia-
tion trainer to serve as a basis for the svajuation of its incremental
cost effectiveness. Four groups of student pilots were given,
respectively, D, 3, 7, and 11 hours of instruction in the Link GAT-1
concurrently with flight instruction in the Piper Cherokee airplane,
Average flight times for the four groups 1o reach the private pilot
critetion reflacted the postulated negatively decelerated nature of the
incremental transfer affectiveness function, {Author}

AT4.25971 A study of vertical motion raquiremeﬁts for
tanding simulation, R. 5. Bray {NASA, Ames Hessarch Center,
Moffett Field, Calif.). Human Factors, vol. 16, Dec. 1973, p.

280

561.568.

Tests were canducted to determine the significance of vertical
acceleration ¢ues in the simulation of the visual approach and landing
maneuver, Landing performance measures were abtained for four
subject pilots operating a visual landing simulation mechanized in the
Ames Height Controt Test Apparatus, a device that provides up to
plus or minus 40 it of vertical motion. Test results indicate that
vertical motion cues are utitized in the landing task, and that they are
particularly important in the simulation of aircraft with marginal
tongitudinal-handling qualities. To assure vertical motion cues of the
desired fidelity in the landing task, it appears, that a simulator must
have excursion capabitities of at least 20 ft in either direction.

{Authar)

AT4.25973 Advanced instructional provisions and auto-
mated performance measurement. P. A, Knoop (USAF, Human
Resources  Laboratory, Wright-Pattersan  AFB, Ohio). Human
Factors, vol. 18, Dec, 1973, p. 583-587. 7 refs.,

An advanced simulation research system (s being developed to
support experiments oriented toward quantifying the effect on
transfer of training of afternative training and simulation techniques,
Included in the system is saphisticated training research software
which automates most of the furciions traditionaily performed by
tlight simulator instructors or operators. Also under development are
technigues for automaticalty assessing pilot proficiency in the
simulator and in the operational aircraft. Recent feasibility studies in
performance measurement resulted in identification of necessary
flight variables for assessing proficiency on two undeegraduate pilot
training maneuvers, and established alternative approaches to
developing measurement technigues on a broader scale. {Author)

A74-25979 4 Influence of measurement errars an the regres-
sion relationships of engine characteristics (Vliianie oshibok izme-
ranii na regressionnye zavisimosti kharakteristik dvigatelai), lu, V.
Kozhevnikov, M. Kh. Bikchantaev, and V. D. Shershukay. Aviatsion-
naia Tekhnika, vol. 16, no. 4, 1973, p. 17-23. In Russian,
Kozhevnikov et al. {1971) previously deseribed a method for
deriving the regression of a reduced aircraft engine perfarmance
characteristic on the reduced rom with allowance far errors in
measuring both the engine performanca and engine rpm under
different operating conditions, The present work investigates the
influence of errors in engine parameter measurements on  the
regression fing of the reduced engine performance characteristic as a
whole. Results of the analysis sesve as the basis for specifying
required levels of accuracy in engine parameter measurements. T.M.

A74.26984 4 Determination of the shear stresses in spar
walls in the design of & wing on the basis of a plate analogy
(Qpredelenie kasatel’nykh napriazhenii v stenkakh lonzheronov pri
raschete kryla na osnove plastinnai analogiih, M. S. Safariev and V. T,
Bezmel'nitsin, Avistsionnaia Tekhnika, vol. 1B, no. 4, 1973, D.
49-58, 10 refs, In Russian.

A74.26995 # Integral methods for the investigation of tem-
perature fields in complex-configuration structure compaonents of
aircraft and their engines {Integrai’nye metody issledovaniia tempera-
turnykh polei v elementakh konstruktsii letatel'nykh apparatov i ikh
dvigatelei, imeiushehikh stozhnuiu kenfiguratsiju). L, [, Kudriashey
and M. L. Men'shikh. Aviatsionnaig Tekhniks, vol, 16, no. 4, 1973, p.
120-125, In Russian.

A74.25998 4 Designing aerodynamic ducts according to
given conditions (Proektirovenie aerodinamicheskikh kanaloy po
napered zradannym usloviiam}, V. A. Osipov and V. A. Andreev.
Aviatsionnaia Tekhnika, vol. 16, no. 4,1973, p. 135-138. In Russian.



Construction of an algorithm for obtaining a continuous frame
of an aerodynamic duct surface corresponding to basic pre-
determined conditions. & method of obtaining the transverse frame
of a duct surface is proposed which is based partly on the plotting of
a graph which relates the diagram area to a certain coefficient which
ranges in value from 0 to 1 and partly on the application of an affine
compression along the y- and z-axes to the diagram contour to abtain
the engineering contours of the duct cross sections. AB.K.

A74-26025 4 A method for the dynamic study of helicopter
fuselages in the design phase (Metodo per o studio dinamico della
fusoliara degli elicotteri in fase di progettol. M. Borri {Milano,
Politecnico, Milan, ltaly). fngegneria, Jan. 1974, p. 1-10. 12 refs. In
Itafian.

Description of a somewhat simplified” method for calculating
forced and free vibrations of a helicopter fuselage in the presence of
very small dampings. The method involves the use of transfer
matrices. The fuselage is schematized as a beam with its axis
contained in the plane of symmetry of the helicopter. This
schematization is obviously valid only in the first approximation,
since for a helicopter fuselage the transverse dimensions are not smatl
in comparison with the longitudinal dimensions. Qn the other hand,
an analysis of the problem using this scheme requires oaly krowtedge
of the elastic and mass characteristics section by section, which can
be evaluated with a discrete approximation even in the initial phases
of design. ' ABK,

AT4-26047 The effect of velocity-dependent "pitching
moments on longitudinal stability {Der Einfluss geschwindig
keitsabhiingiger Nickmomente auf die Lingsstabilitat). G. Sachs
(Darmstadt, Technische Hochschule, Darmstadt, West Germany).
Zeitschrift fir Flugwissenschatften, vol. 22, Mar. 1974, p. 74-83. 16
refs, 1n German.

The effects of speed-dependent pitching moments, CimV}, an
longitudinal stability. are investigated. The speed ranges are sub-
divided as follows: hovering flight {VTOL aircraft), low-speed flight
(including the aerodynamicaily borne STOL flight) and high-speed
flight (high subsonic speed and supersonic speed). For the hovering
flight range, the basic behavior of pitch rate and pitch attitude
systems is considered. In regard to the low-speed range, the influence
of ClmV) an the eigenvatues is investigated, and it is shown how the
effect of ClmV] on .phugoid damping changes with angle-of-attack
stability. For the high-speed range, the effects of the density gradient
an the influence of CimV) on longitudinat stability are shown.

AT4-26326 # Influence of the intrinsic motion of the
conveyance on the frequency selection system (Viiianie sobstven-
nogo dvizheniia nositelia na ustroistvo chastotnoi setektsii). lu. A.
Lavrent’ev. Radiotekhnika, vol. 28, Dec. 1973, p. 59, In Russian.
The yawing, rolling, pitching, and vibration of a radar-equipped
aircraft lead to amplitude and frequency fluctuations of echo signals,
thereby affecting the operation of frequency selection systems used
for automatic velocity tracking of high-speed targets. The disturbed
mation of the aircraft equipped with such a radar is congidered 10 be
caused by random atmospheric turbulence for purpases of the
present study. Errors caused by such motion of the carrier aircraft
are analyzed, and it is shown that they can be corrected by
introducing information about the disturbances at the input of the
frequency selection system, v : ) T.M.

A74-26345 * A splid-state converter for measurement of
aircraft noise and sonic boom. A. 1. Zuckerwar {Youngstown State
University, Youngstown, Ohio} ant W. W. Shope (Ford Mator Co.,
Dearborn, Mich.}. IEEE Transactions on Instrumentation and Mea-
surement, vol I1M-23, Mar. 1974, p. 23-27. 8 refs. Grant No.
NGR-36-028-004.

A solid-state converter, used in a system of instrumentation for

measuring aircraft noise and sonic boom, features a dual-gate FET
mixer and an ocutput stage designed for compatibility with a zero
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drive amplifier. With a half-inch condenser micraphaone the converter
itsalf has an oparating frequency range from dc-28 kHz {-3dB), a
dynamic range of 72 dB, and a naise fioor of 50 dB in the band from
224 Hz to 22.4 kHz; the systern requires no impedance matching
networks and is insensitive to cable length up to at least 3000 fr.
{Author)

¢7;«263:8. o GE continues CF6 family growth. M. L.
affee. Aviation Week and
rora Space Technology, vol. 100, Apr, 8,
Review of the General Electric family plan for its CF6-6 and
CF&-B0 series of high-bypass-ratio turbofan engine development, as it
now .sta.nds. The CF6-50J is the latest engine to go inte development,
b!_ut it Is not expected to be the end of the line. It will have the
hlgl_'lést maximum cruise thrust (11,700 |b.) and the lowest max imum
cru_lse specific fuel consumption (Q.640 Ib/hrflb} of any CFB-50
series engine anel the fowest specific fuel consumgption of all CFB
engines at 80% of maximum cruise thrust, M.V.E,

AT4-26399 F-1% performance. 1l - New fighter to have
ground attack role. C. Martin, Aviation Week and Space Technology,
vol, 100, Apr, 8, 1974, p. 51-55.

Review of the main design and performance characteristics of
the new McDonnell Douglas F-15 fighter. it is built to have a
secondary role of air-to-ground attack. 1ts dual mission capability is
said to have been incaorporated with no compromise to its primary
role. As an air combat machine, the new fighter incorporates the
structural sturdiness, flight characteristics, avionic systems, and
survivabitity features also reguired for the attack mission. Additional-
ly, the F-15 has a considerable amount of undedicated volume,
power reserve, and avionic capacity for growth in future roles such as
photo reconnaissance and electronic intelligence gathering, M.V E,

AT4.26470 * ¢ RPRVs - The first and future flights. R, D,
Reed (NASA, Flight Research Center, Edwards, Calif.}. Astronautics
and Aeranautics, vob, 12, Apr. 1974, p, 26-42. 5 refs.

The merits of the RPRV (remotely piloted research vehicle)
concept are discussed, along with its historical background and
development culmination in the 3/8-scale F-15. The use of RPRVs is
shown to be especially attractive when testing must be done at low
cost, ar in quick response to dermand, or when hazardous testing
must assure the safety of proceeding to manned vehicles. M.V.E.

A74-26411 ¥ Practical aspects of electrostatic stabilization.
R. Markson (New York, State University, Albany, N.Y.}. Astro-
nautics and Aerenautics, vol. 12, Apr. 1974, p. 44-49, 14 refs.

An imexpensive, light-weight, electrostatic autopilot proposed
for aircraft by Hill {1972) and based on information obtained from
the earth's electric field is shown to involve serious hazards. For its
ability to keep an aircraft straight and level this autopilot requires
that the earth’s elactric field be at ail times vertical. However, the
total electric field vector is shown to be many time nonvertical,
which could learf the autopilot to fly the aircraft tilted or steer it
into the ground. M.V.E.

A74-26416 MRCA prepares for flight test. Flight Inter-
national, vol, 105, Mar, 28, 1974, p, 395.399.

The multirole combat aircratt (MRCA) flight test program is the
most comprehensive yet undertaken for any European military
aircraft. Nine prototype and six preproduction MRCAs will take part
in a closely integrated test schedule. Only in the later stages will this
diverge to investigate the special requirements and equipment,
particularly weapons, of Britain, West Germany, and ltaly. The.
MRCA flight trials will be supported by a nurmber of ‘hack’ aircraft
equipped to investigate particular aspects in isolation from the main
program. F.R.L
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A74-26417 MRCA nav-attack system. Flight International,
vol. 105, Mar, 28, 1974, p. 400-402.

The system’s most demanding mission is high-speed, all-weather
penetration at extreme low level, culminating in a single-pass delivery
on a paint target. This mission relies on a forwar.d-looking radar,
inertial and Doppler navigation, digital computation of all main
navigation and weapon-defivery functions, special displays for head-
up track following and aiming and for making use ¢of the computer,
an autopilot providing full assurance for automatic flight in close
proximity to“the ground, and a maneuver-dernand stability system
giving the aircraft acceptable responses under any of its extremely
variabte flight conditions. The various systems and subsystems are
described. F.R.L.

AT4-26440 # Oscillations in an adaptive aircraft control
system. L. 5. Wisler and E. R. Rang (Honeywell, Inc., Minneapolis,
Minn.}. ASME, Transactions, Series G - Journal of Dynamic Systerns,
Measurement, and Contraf, vol. 96, Mar. 1974, p. 100, 101,
Navy-supported research.

The origin of the limit cycles is investigated. It is found that the
integration of the gain-changer pius the second order dynamics of the
sarvo already are sufficient to produce limit eycles under large input
commands. These conclusions are true also for the complete adaptive
system gutlined by Rang {1971). The limit cycle problem may be
eliminated by aredesign of the system. Analog simulation shows that
the resulting controfter performs as expected. G.R.

AT74-26477 * Dynamic stability testing of sircraft - Needs
versus capabitities. K. 1. Orlik-Riickemann [National Aeronautical
Establishment, Ottawa, Canada). In: ICIASF '73; International
Congreas on Instrumentation in Aerospace Simulation Facilities, 5th,
Pasadena, Calif,, September 10-12, 1973, Record.
New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 8-23. 17 refs. Contract No. NAS2-7279,
Highlights of a recent survey of the future needs for dynamic
stability information for such aerospace vehicles as the Space Shuttie
and advanced high-performance military aircraft, indicating the
importance of obtaining this information for high-angle-of-attack
high-Reynolds-number conditions. A review of the wind-tunnel
capabilities in North America for measuring dynamic stability
derivatives reveals an almost total lack of such capabilities for Mach
numbers above 0.1 at angles of attack higher than 25 deq. In
addition, capabilities to obtain certain new cross-coupling derivatives
and information on effects of the coning motion are almost
completely lacking. Recommendations are made regarding equip-
ment that should be constructed to remedy this situation.  (Author}

A74-26584 Royal Air Force experience of the Harrier
{8acomnd Sir Sydney Camm Lecture/, R, Wade [(RAF, London,
England). Aeronautical Journal, vol, 78, Jan. 1974, p. 1-B,

The Harrier is a rugged fighter ground attack aircraft with a
unigue vertical takeoff and landing capability. The aircraft is fitted
with a Ferranti inertial navigation attack system which accurately
portrays the aircraft position on a moving map display. The Harrier
can carry up to 5000 b of weapons. The reconnaissance capability of
the aircraft is considered together with operationsl guestions,
organizational aspects, the probabilities of detecting a Marrier site,
logistic support, and pilot training. G.R.

A74-26665 The concept of the WG-13. H. G. Austin
(Westland Helicopters, Lid., Yeovil, Somersat, England). Aero-
nautical Journal, vol. 78, Jen. 1974, p. 7-15.

The WG-3, which was sventually to become the WG-13, was a
Westtand conception for a small twin-engined helicopter which
operated by the Army, could function as a light tactical support, The
aircraft was designed to carry 1en armed men in addition to the flight
crew of two. Questions of aircraft maintenance and reliability are
discussed together with the flex hinge rotor system, the improved
rotor blade used, attempts to provide a device for measuring the
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thrust of the rotor, and the merits of the aircraft loading facitities.
The developments leading to the design of the WG-13 are reviewed,
G.R.

AT4-26566 The design of the WG-13. V. A. B, Rogers
(Westiand Helicopters, Ltd., Yeovil, Somerset, England}. Aero-
nautical Journal, vot. 78, Jan. 1974, n. 15-23,

The concept of the WG-13, the Lynx stems from a series of
project studies for a small tactical twin-engined helicopter. The Lynx
exists in two basic variants, an army utility variant with a
multipurpose role for the British ‘army and a paval variant for use
with small ships as an antisubmarine surface search and strike

‘helicopter for the British and French navies. The specification

characteristics for the operational variants of the Lynx are discussed
together with the automatic Hight control system and the new design
concepts used. G.R.

A74.26567 The development of the WG-13, A, H. Smith
[Westland Helicopters, Lid.,, Yeovil, Somerset, England). Aero-
nautical Journal, vol. 78, Jan_ 1974, p. 23-31.

The vonception of the initial program for the aircraft is -

considered together with the managament and development of this
program. A completely rationalized owverall program was completed
by December of 1967. Two major changes to the program took place
during the year 1969. The early months of 1971 saw the finat
preparation of the first basic aircraft for flight. Some aspects of
development testing are discussed together with questions of flight
testing and manufacture. G.R,

AT4-26651 ¥ Advanced Metallic Air Vehicle Structure
Program. F. D. Boensch (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio) and C, E. Mart {General Dynamics
Corp., Corwair Aerospace Div., Fort Worth, Tex.). AIAA, ASME, and
SAE, Structures, Structural Dynamics and Materials Conference,
15th, Las Vegas, Nev., Apr. 17.19, 1974, AIAA Paper 74-336. 11 p.
Members, $1.50; nonmembers, $2.00,

The Advanced Metallic Air Vehicle Structure Pragram offers an
opportunity to demonstrate potential increases in the reliability,
integrity and efficiency of future Air Force Weapon Systems by the
integration of new and emerging structures, material and manu-
facturing technologies during the design and development of a wing
carry through structure. Program objectives and accomplishments are
described briefly. Management methods and concepts found to be of
value to the program manager are highlighted. Each phase of the
program including pretiminary design, detail design, fabrication, and
test is described in some detail. Emphasis is placed on the use of
trade studies during the design phase and the extensive development
test program necessary to provide information for the detail design
and manufacturing phases, {Author}

A73-26652 # Air Superiority Fighter wing structure design
for improved cost, waight and intagrity. F. A, Figge and L, Bernhardt
{Northrop Corp., Hawthorne, Calif.). AfAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 15th, Las
Vegas, Nev., Apr. 17-19, 1974, AIAA Papar 74-337. 8 p, Members,
$1.50; nonmembers, $2.00. Contract No. F33615-72-C-1891, AF
Project 486U.

This program was one of several intended to investigate new
structural designs, which would be lighter, lower in cost, and have’
improved reliability when compared to a given baseline. The
structure investigated in this program was that of a fighter wing, and
the baseline chosen was the wing and carrythrough structure of the
Morthrop F-BE Air Superiority Fighter, The approach taken was to
combine innovative designs, new materials, and manuiacturing
methods, An integral part was a comprehensive materiats test
program. A variety of configurations studied included features and
combinations, such as: full depth honeycomb, integrally stiffened,
thick-skin, and sandwich panel covers; various arrangements and
constructions of spars; mechanically attached, welded, and adhesive
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bonded assemblies; and aluminum and titanium alfoys. Weight and
cost camparisans were obtained. {Apthor}

A74-26653 # Air Superiority Fighter wing design for cost
and weight reduction. R, W. McAnally (General Dynamics Corp.,
Convair Aerospace Div,, Fort Worth, Tex.}. AIAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 15th, Las
Vegas, Nev., Apr. 17-19, 1974, AIAA Paper 74-338. 11 p. 9 refs,
Members, $1.50; nonmembers, $2.00, USAF-sponsored research.
Cost, . weight, and structural integrity improvements were
achieved in the prefiminary design of several alternate wing box
structures by exploiting advanced technology through a unigue
design method. Innovation, integration, advanced analysis methods,
evaluation, concept ranking and selection were applied during
successive, iterative steps. The initial step generated 119 element
concepts, which were selectively integrated into 568 wing box
cross-section concepts. The most promising cross-section concepts
were reiterated with refinements and defined as 31 analytical
assembly concepts far in depth analysis and evaluation. From these,
the nine highest ranking concepts wera redefined as complete wing
bax assermblies far evaluation and selection of a prime design and
two aklernates. The designs that emerged with Jowest weight and the
most significant structural integrity improvements were those that
embadied adhesive or braze laminated lower panels without fastener
penetrations, plus improved stabilization systems configured into
compression and shear panels. {Author]

A74-26654 # Advanced structural concepts for transport
aireraft wings. W. A, Pitman and C. R. Bigham (Lockheed-Georgia
Co., Marietta, Ga.}. AfAA, ASME, and SAE, Structures, Structural
Dynamics and Materigls Conference, 15th, Las Vegas, Nev., Apr.
17-19, 1974, AlAA Paper 74-.339. 7 p. Members, $1.50: non-
members, $2.00,

Preliminary design and analysis evaluations were made of
numerous structural concepts seeking better solutions for problems
common to transpart aircraft wings. These prablems are indicated by
the objectives established for this program, which was conducted
with the C-141 StarLifter inner wing box structure as the baseline.
The objectives were to: (1] double the fatigue life, {2} significantly
reduce acquisition cost, and (3) reduce weight. The objectives were
pursued by means of iterative analyses of the candidate concepts, in
which the benefits of advanced materials, novel design features, and
advanced fabrication and assembly processes were evaluated. Three,
concepts were developed that meet the objectives and satisfy all
design criteria. The three designs are projected to be, in varying
degrees, considerably less costly to build and lighter in weight than
the baseline. {Author)

A74.26655 # Application of advanced structures and
materials to transport aircraft fuselages. J. €. McCarty (Boeing
Commercial Airpiane Co., Seattie, Wash.), A/AA&, ASME, and SAE,
Structuras, Structurgl Dynamics and Materials Conference, 15th, Las
Vegas, Nev., Apr. 17-19, 1924, AIAA Paper 74-340. 14 p. B refs.
Members, $1.50;  nonmembers, $2.00. Contract  No.
F33615-72-C-1803.

The application of advanced structures and materials to military
and commercial transport aircraft must provide the user with
performance and/or economic benefits, The potential benefits that

may be derived from the application of advanced structures and '

materials are reviewed along with the rationale for the selection of
the fuselage as the prime candidate for advanced structural-devalop-
ment, Tha principal design approach taken in this study was that of
applying adhesive bonding as the primary means of joining. The
design, matersial utilization, and manufacturing advantages obtainable
by using adhesive bonding were completely explored as well as the
design constraints imposed. Included are both skin-stringer and
honeycomb sandwich fuselage -shell concepts. The designs wete
compared to @ common fuselage baseline (Boeing 7471 of conven-
tional state-of-the-art riveted structure to establish both cost and
weight savings. {Author}
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A74-26658 # Drop testing naval aircraft and the VSD
tanding gear dynamic test facility. C. C.-Daughetee (LTV Aerospace
Corp., Dallas, Tex.). AJAA, ASME, and SAE, Structures, Structural
Dynamics and Materials Conference, 15th, Las Vegas, Nev., Apr.
1719, 1974, AJAA Paper 74-343. 10 p. Members, $1.50; non-
members, $2.00, Contract No. NO0D13-72-C0220.

This paper describes a laboratory facility and techniques used to
realistically simulate landings of full scale aircraft under precisely
controlled conditions. Capabilities are included 10 evaiuate effects of
running over deck obstructions during carrier landings or ather types
of bumps that might be encountered in rough field operations of
aircraft, The project provided the most accurate method known for
dynamic simulation of aircraft landings and safe evaluation of the
structural adeguacy of airframes and landing gear systems for 1anding
loads. Operational characteristics of the facility are predictable and
repeatable. A deck obstruction or bump ean be repeatedly passed
under the landing gear wheel within one-half inch of any preselected
point in the stroke of a fanding gear strut at any sink speed or
landing velocity to 120 knots. {Author)

AT4-26659 4 Design of optimum structures 1o impulse type
loading. V, B. Venkayya and N. S. Khot {USAF, Flight Dynamics
Labgratory, Wight-Patterson AFB, Ohiol. ALAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 15th, Las
Vegas, Nev., Apr. 17-19, 1974, AIAA Paper 74-345. 10 p, 9 refs.
Members, $1.50; nonmembers, $2.00,

" The purpose of this paper is to present the results of an
analytical study on optimization problems involving large structures
subjected to fmpulse type loading, The impact due ta aircraft
landing, aerodynamic gust, and the effect of blast waves are a few
exarnples of impulse type loadings on aerospace structures. The
method of optimization presented in this paper is called desioning in
the dynamic mode. The dynamic mode may be a single natural mode
of the swucture or a combination of a set of natural modes
depending on the spatial distribution and dynamit characteristics of
the forcing function. The aperiodic forcing function is represented
by & Faurier integral in determining the dynamic response. A
procedure ‘for determining the participating modes in the dynamic
response is discussed. The illustrative examples are a wing structure
and a circular arch. {Author)

A74-26660 # Structural aspects of current RPV's. D, J.
Mourey {Teledyne Ryan Aeronautical Co.,'San Diego, Calif.). A/4A4;
ASME, and SAE, Structures, Structural Dynamics and Materisls
Confarence, 15th, Las Vegas, Nev., Apr. 17-18, 1974, AIAA Paper
74-346. 12 p. 9 refs. Members, $1.50; nonmembers, $2.00.

A review of the current AQM-34, AOM-81, and BGM-34 series
of remotely piloted vehicles {RPVs) discloses many structural design
requirements similar to their manned counterparts. There are also
numerous differences due to the RPV's unique requirements. The
results of structural analyses and tests are shown in order to highlight
the importance of the C-130 launch airplane upon RPV loads whilg
captive, The important effects are from aerodynamic interference
and from elastic structural response of the C-130. Simulation of the
dynamics of parachute recovery illustrates the complex nature of this
unique RPV structural requirement. Ground impact loads fram tests
are shown 1o be a function of recavery weight and the type of terrain
upon which the impact occurs, {Author}

A74-26661 # Evaluation of damage tolerance in aireraft
structures. H. 1. McHenry and E. K. Hensiey {General Dynamics
Corp., Convair Aerospace Div., Fort Worth, Tex.). AIAA, ASME, and
SAE, Structures, Structural Dynamics and Materials Conference,
15th, Las Vegas, Nev., Apr. 17-19, 1974, AlAA Paper 74-347. t1 p.
11 refs. Members, $1.50; nonmembers, $2.00. Contract No.
F33615-73-C-3001. , . .

The specific requirements and the evaluation procedures used to
qualify the damage tolerance of two competing wing carrythraugh
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structure designs are reviewed. Ore design is principally beta-
processed BAI4V titanium in a fail safe configuration, and the other
is principally 10 Ni steel in a monolithic configuration. Fail safe
analyses were conducted using finite element models with individual
elements reduced in size or elirminated to simulate failure. Crack
arrest was evaluated experimentally on panels with brazed stiffeners.
Crack growth analyses were based on extensive test data and the
Wheeler retardation model. {Author}

AT4.26664 # Effects of fabrication defects on boron/epoxy
compasites. 0. J. Thies, L. R. Sanders (McDonrell Aircraft Co., St.
Louis, Mo.}, and R. M. Meff {USAF, Materials Laboratory, Wright-
Patterson AFB, Ohio}l. AIAA, ASME, and SAE, Structures, Struc-
tural Dynamics and Materials Conference, 15th, Las Vegas, Nev.,
Apr. 17-19, 1974, AIAA Paper 74-352. 10 p. Members, $1.50;
nonmembers, $2.00,

The effects of commaon fabrication defects on the structural
integrity of boron/epoxy composite structural elements were experi-
mentally determined. Laminate and adhesive bondline defects were
incorporated into test specimens during a fabrication sequence
identical to that used for large aircraft components. Defects were
verified as to location and extent through nondestructive testing.
Specimens were statically tested at room temperature and 365 F and
also fatigue tested at room temperature using constant amplitude
loading with a stress ratio of either 0.1 or 10. This paper compares
test results of specimens containing defects with baseline (defect-
free) specimen test results. The effects of defect size and location are
discussed as well as failure modes. Due to the general nature of the
test specimens employed, the results are applicable t6 4 wide range of
boron/epoxy structures. [Author)

A74-26667 4 Advanced composite lattice structure for
improved structural integrity. A. Dobyns, J. Avery, R. Blaisdell
(Boeing Aerospace Co., Seattle, Wash.), and |. E_ Figge (U.g. Army,
Air Maobility Research and Development Laboratory, Fort Eustis,
Val). AfAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference, 15th, Las Vegas, Nev., Apr. 17-18, 1974,
ALAA Paper 74-357. 10 p. 8§ refs. Members, $1.50; nonmembers,
$2.00.

This paper discusses an alternate structural concept for utilizing
fiber composites in aircraft applications requiring a high level _of
tolerance ta in-flight damage. This concept is called 'composite
lattice structure’, and is configured from struts consisting of
unidirectional layups. The structure is inherently damage tolerant
because of its redundancy, A finite element structural analysis is
described along with preliminary performance trade studies for
aircralt applications. (Author]

A74-26668 * ¥ A detailed investigation of flight buffeting
response at subsonic and transonic speeds. D. B. Berepe, A, M.
Cunningham, Jr., and W. D. Dunmyer (General Dynamics Corp,,
Convair Aerospace Div., Fort Waorth, Tex.). AlAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 16th, Las
Vegas, Nev., Apr. 17-19, 1974, AIAA Paper 74-358. 11 p. 11 rets.
Members, $1.50; nonmembers, $2.00, Contract No, NAS2-7091,

The structural response to aerodynamic buffeting during
maderate-tohigh-g maneuvers was investigated. Dynamic response
data measured during a flight loads program were analyzed to obtain
power spectra and rms values of responsa for 19 sensors mounted on
the test aircraft. In this paper, peaks in the power spectra of
accelerations measured at the wing tips, center of gravity and pilot’s
seat, and wing vertical shear, bending moment and torsional
moments are correlated with matural vibration modes. The ampli-
tudles of response are compared to show effects of angle of attack,
sensor type and location, Mach number, and altitude. {Author)
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AT74-26669 * } An oscillatory kernel function method for
lifting surfaces in mixed transonic flow. A. M, Cunningham, Jr.
{General Dynamics Corp.,, Convair Aerospace Div., Fort Worth,
Tex.). AlAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference, 15th, Las Vegas, Nev., Apr. 17-19, 1874,
AlAA Paper 74-358. 12 p, 12 refs. Members, $1,50; norsnembers,
$2.00. Contracts No. NAS1-11565; No. NAS1.12300,

A study was conducied on the use of combined subsonic and
supersonic iinear theory to obrtain economical and yet realistic
solutions to unsteady transonic ftow problems. With some modifica-
tion, existing linear theory methods were combined into a single
computer program. The method was applied 10 problems for which
measured steady Mach number distributions and unsteady pressure
distributions were available. By comparing theary and experiment,
the transonic method showed a significant improvement over
uniform flow methods, The resuits also indicated that more exact
local Mach number effects and normal shock boundary conditions on
the perturbation potential were needed. The validity of these
improvements was demonstrated by application to steady flow.

{Author)

A74.26670 ¥ Unsteady transonic  flow over oscillating
circular-are airfoils, K. Isogai (National Aerospace Laboralory,
Tokyo, Japan). ALAA, ASME, and SAE, Structures, Structural
Oynamics and Materials Conference, 15th, Las Vegas, Nev,, Apr.
17-13, 1974, AlIAA Paper 74-360. 12 p. 16 refs. Members, $1.50;
nonmembers, $2.00.

An approximate method for predicting aerodynamic toadings on
circular-arc airfoils oscillating in two-dimensional transonic flow at
Mach number 1 or very near 1 is presented. Employing an idea
analogous to the local linearization concept, a linear partial dif-
terential equation with variable coefficients for an unsteady small
disturbance velocity potential is transformed into an approximate
integral equation, which relates an unknown load distribution to a
normalwash condition, A method for solving the integral equation is
discussed and its working form is given together with appropriate
forms af the kernel functions for numerical evaluation, Aerodynamic
forces on circular-arc airfoils oscillating at Mach number 1 are
calculated for several values of thickness to chord ratio, being
compared with those predicted by the senic theory, A considerable
efiect of the airfoil thickness on both the magniludes and phase
angles of the aerodynamic forces is disclosed. {Author)

ATA-26674 )/ Effects of compressive overtoads on fatigue
crack growth. 7. M. Hsu and L. W. Lassiter {Lockheed Georgia Co.,
Marietta, Ga.). AJAA, ASME, and SAE, Structures, Structural
Dynamics and Materials Conference, 15th, Las Vegas, Nev., Apr.
17-18, 1974, AlAA Paper 74-365. B p. 22 refs, Members, $1.50;
ronmembers, $2.00.

A phenomenological examination of acceleration in the rate of
fatigue crack growth on Ti-BAL-4V beta annealed and 7050.T73
plate materials produced by compressive overloads was conducted.
The effects of various magnitudes of compressive avertoads and the
sequence of tension-compression averload cyecle with applied load
ratio equal to 1.0 on fatigue crack growth were investigated. The
effects of truncation of compressive loads in a restistic Hight-by-
flight specirum of the C-141 aircraft were also examined. Specimens
used in the test had center cracks and the through-the-thickness
cracks emanating from one side of a 1/4 inch hole. (Author)

ATA.26675 ¥ Methods for analyzing fatigue crack growth
rate behavior associated with flight-by-flight loading. 4. P. Gallagher
and M. D. Stalnaker (USAF, Flight Dynamics Labaratasy, Wright-
Patterson AFB, Ohio). AIAA, ASME, and SAE, Structures, Struc-
tural Dynamics and Materials Conference, 15th, Las Vegas, Nev.,
Apr. 17-18, 1974, AIAA Paper 74-367. 13 p. 29 refs. Members,
$1.50; ponmembers, $2.00.

Several crack growth prediction approaches are examined for
their ability 10 predict both the magnitude and trend of crack growth
rate data generated under transport-wing flight simulation loading.



Three cycle by cycle accounting approaches, cne with no load
interaction and two which incorporate high-to-low load interaction,
are studied. Three stress-stress intensity ~factor characterization

approaches based on rms spectrum stress pararneters are also |

exafniﬁed. The results indicate that load interaction cycle by cycle
accounting procedures lead 10 more accurate crack growth predic-
tions principaily because they incorporate the influence of the
high:to-low lgad interaction phenomenon. The advantages of
developing a bimodal rms stress characterization for transport-wing
stress spectra are identified. - {Author]

A74-26677 / Analysis of crack propagation under variable
amplitude [pading using the Witlenborg retardation model. B. M.

Engie and J. L. Rudd (USAF, Flight Dynamics Labaratory,

Wright-Patterson AFB, Ohio). AIAA, ASME, and SAE, Structures,
Structural Dypamics and Materials Conference, tath, Las Vegas,
Nev., Apr. 17.13, 1974, AIAA Pager 74-36%. 9 p. 11 refs. Members,
$1.50; nonmembers, $2.00. '

A74.26678 Developing the ‘l?ai:kbone' of the F-14. C.
Paez and T. Taglarine (Grumman Asrospace Corp,, Bethpage, N.Y. .
AlAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference, i5th, Las Vegas, Nev., Apr. 17-18, 1974,
AIAA Paper 74-371.9 p. Members, $1.50; nonmembers, $2.00.

This paper presents the majar features in the development of
high-performance, electron beam (EB) welded  titanium structuves

..emphasizing the detail design of high gfficiency joints, material

Lt

« selection and processing. The setection of operating weld stresses and

RS

solution of associated EB welding problems are also discussed.

. Related test programs reduired to suppart this design effort, such as

flaw growth rate testing, photoelastic model testing, and full-size

- static and fatigue development tests, are discussed at iength. (Author)

C ATAZB679 4

New alloys for advanced metallic fighter-wing
'strucm‘res. A. R. Wells (Northrop Corp., Aircraft Div., Hawthorne,
Calit.). ALAA, ASME, and SAE, Structurss, Structural Dynamics and
Matsrials Confersnce, 15th, Lss Vegas, Nev., Apr. 17- 19, 1974,
AlAA Paper 74-372. 9 p. Members, $1.50; nonmembers, $2.00.

. Contract No, F33615-72-C- 1881, AF Project 486U,

This paper surmmarizes the materials test portion of a program

... sponsared by the U.S. Air Force Flight Oynamics Labaratary to

develop fightweight/low-cost fighter-wing structures. Fatigue.crack
propagation-rate curves are presented which compare aluminum
alloys 747577651, 7060-T73651, 7050-T7651 nplates and
2050-T736 forgings, and titanium alloys Ti-8-4 beta-MA, Ti-6-2-1-1
A plates, Ti-6-4 A and STA castings, and Ti-8-22-22 STA forgings.
Standard mechanical properties are also reported. For most aircraft
applications, these new aluminum allays appear better than 7075,
Except for Ti-6-2-1-1 A plate and Ti-6-4 STA castings, the titanium
alloys tested are better than conventionat, wrought Ti-6-4 and
Ti-6-6-2. (Author}

AT4.26680 # Material selection and evaluation for ativancad
metallic sircraft structures. J. M. Shults {General Dynamics Corp.,
Canvair Aerospace Div., Fort Worth, Tex.). AlAA, ASME, and SAE,
Structures, Structural Dynamics and Materigis Conference, 15th, Las
Vegas, Nev., Apr. 17-15, 1974, AlAA Paper 74.373. 12 p. 15 refs.
Members, $1.50;. nonmembers,  $2.00. Contracts  No.
F33615-72-C-1185; No, F33615-73-C-3001; Na. F33615-72-C-2149,

Procedures used for material selection and evaluation have been
daveloped and used for two advanced metallic structures, advanced
development programs {AMS/ADP). The relationship of structural
properties, and the role of fracture mechanics in material selection
are discussed, The application of the ;election criteria 15 explained as
it was applied in selecting impraved and advanced marerials, A
comparison of these advanced materials with other available
materials i3 mada using the selection criteria, The size and scope of
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the materials evaluation test program is shown, and pertingént iest
resutts are reported. Design allowables for the selected materials are
atso presented. {Author)

A74-26682 4 Materia! thickness control through process
refinement. G. E. Knowles {Lockheed-Georgia Co., Marietta, Ga.).
AlAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference, 15th, Las Vegas, Nev., Apr 17-18, 1974,
AlAA Paper 74-375. 10 p. Members, $1.50; nonmembers, $2.00.
Controlling the thickness of materials and coalings tQ more
precise limits is an area that can yietd increased vehicle performance
through lawered weight at @ minimum ©F Nno cost increase.
Historically, the processing of materials has tended 10 produce
thicknesses of parts above the nominal thickness dimensien specitied.
The control. of machined parts, rolled mill sheet, and chemically
milled parts is discussed. Specific examples and means are given as o
how increased controd and closer to nominal thicknesses were -
gbtaired on the C-5A Pragram. The essential features of target
establishment, communisation of requirements, and process Operator
motivation are given. {Authar)

A74-26683 # The growing procedural problems of washing
mammaoth sircraft. H. 4, Singletary {Lockheed-Georgia Co., Mariatta,
Ga). AIAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference. 15th, Las Vegas, Nev., Apr. 17-19, 1974,
AlAA Paper 74-376. 3 p. Members, $1.50; nonmembers, $2.00.
Jumbo jets, like supertankers, are designed to carry larger
payloads at less operational cost; yet many benefits can he
challenged because of the magnritude of ground service requifﬁemems.
The author discusses the aefforts in progress today to overcome a
major ground time consumer: aircraft cleaning. He focuses on the
problems of available cleaning materials, equipment, and facilities as
they retate to materials of construction in wide-bodied aircraft and
to the environments which affect the cleaning capability/application
of current technology. Whareas the author recommends an approach
to a resolution, he expresses an opinion that many affected
organizations have treated the subject of washing like fleas, They do
tittle more thae gcratch, {Author}

A7A-26687 F Adhesive bonding increases fatigue life of wing
joint, E. E. House, Jr. and J. A. White (Lockheed-Georgia Co.,
Marietta, Ga.J. Al4A, ASME, and SAE, Swuctures, Structrsl
Dynamics and Materials Confersnce, 15th, Las Vegas, Nev., Apr.
17-19, 1974, AIAA Paper 74-382. 9 p. Members, $1.50; non-
members, $2.00. '

Aluminum doublers are adhesively handed to exterior wing
surfaces to improve fatigue resistance of primary wing hending
structure. A heat curing film adbesive is used. Selection of the
banded doubter canfiguration is based on structural and design
analysis, producibitity demonstrations, and static and fatigque testing
of specimens and components, Fultscale wing fatigue test artictes
were modified to the honded configuration and are heing fatigue
cycied to substantiate performance predictions. Design allowabies are
developed on thick bond iines Doublers are installed on aircraft after
resolution of praducibility problems and selection of nondestructive
inspection methods. {Authar)

A74-28700 * j/ A wind-tunnel investigation of a B-52 model
flutter suppression system. L. T. Redd, J. Gilman, Jr. (NASA,
Langley Research Center, Hampton, vay; D. E. Cooley (USAF,
Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio), and F.
0. Sevart (Boeing Co., Wichita, Kanr.). AlAA, ASME, and SAE,
Struetures, Structural Dynamics and Materials Conference, 15th, Las
Veges, Nev., Apr. 17-18, 1574, AIAA Paper 74-4071. 7 p. 13 refs.
Members, $1.60; nonmembers, $2.00. -

Fiutter modeling technigues have hean successfully extended to.
the difficult case of the active suppression of flutter, The demaon-
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stration was conducted in a transonic dynamics tunnel vsing a 1/30
scale, elastic, dynamic model of a Boeing B-52 control configured
vehicle, The results from the study show that with the flutter
suppression system operating there is a substantial increase in the
damping associated with the critical flutter mode. The results also
show good correlation between the damping characteristics of the
model and the aircrait. : {Authar)

AT4-26701 4 Active flutter suppression - A flight test
demonstration. K. L. Roger, G. E. Hodges {Boeing Co., Wichita,
Kan.), and L. Felt {USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio). AAA, ASME, and SAE, Structures, Struc-
tural Dynamics and Materials Conference, 15th, Las Vegas, Nev.,
Apr. 1718, 1974, AIAA Paper 74402 8 p. WMembers, $1.50;
nanmembers, $2.00. Contract No. F33615-71-C-1926.

The first flight test demonstration of active flutter suppression
has been successfully completed. The control configured vehicle B-52
test aircraft was twice flown 10 knots faster than its flutter speed
relying solely on an automatic control system for adequate damping.
The design, safety considerations, mechanization, around testing, and
flight testing of the flutter mode control system are reported.
Comparisons between fight test and theoretical results are presertted,
The system was tested at heavy and light aircraft weights and tested
for compatibility with simultaneous ride centrol, maneuver load
control, fatigue reduction, and augmented stability. {Author)

A74.26702 * § A transonic study of active flutter suppression
based on an aerodymamic energy concept. M. C. Sandford, 1. Abel,
and 0, L, Gray {NASA, Langley Research Center, Hampten, Va.).
ALAA, ASME, and SAE, Structw.es, Structural Dynamics and
Materiats Conference, 15th, Las Vegas, Nev., Apr. 17-18, 1974,
AlAA Paper 74-4903. 11 p. 9 refs. Membars, $1.50; nonmembars,
$2.00.

The application of active conrtrol technology to the suppression
of flutter has been successfully demonstrated in the Langley
transenic dynamics tunned, This study inveived the implementation
of an aerodynamic-energy criterion to suppress flutter of a simplified
delta-wing model. Use of this technique with both leading- and
trailing-edge active controls has resulted in an increase n dynamic
pressure of 22% above the basic wing flutter point and with only a
trailing-edge active control bas resulted in an increase in dynamic
pressure of 30% above the basic wing Flutter point at a Mach number
of 0.9. Analytical methods used to pradict the open- and closed-loop
behavior of the mode! are zlso discussed. [Author}

AT74-26703 / Suppression of flutter on interfering lifting
surfaces by the use of active controls. E. Cwach {General Dynamics
Corp,, Convair Aerospace Div.,, Fort Worth, Tex.| and R. O.
Stearmant (Texas, University, Austin, Tex.}. ALAA, ASME, and SAE,
Structures, Structural Dynarmics and Materials Conference, 15th, Las
Viegas, Nev., Apr. 17-13, 1974, AIAA Paper 74-404. 11 p. 14 refs,
Members, $1.80; nonmembers, $2.00. Grant No. AF-AFQSR-71-
1998
The active aerodynamic coatrol concent was emplayed to
recover flutter rnargins lost by the aercdynamic interference occur-
ring on variable-geometry lifting surfaces. Analytical methods were
developed to find a control law relating the motion of controt
surfaces to the motion of the main lifting surfaces, so that for given
control surface geometries the maximum increase in flutter speed
could be achieved. The methods were developed so that they could
be applied to complex aircraft configurations, Analytical studies
were carried out and found to be in agreement with the limited
experimental data avaitable. These studies demonstrate, for the range
of parameters studied, that the active aerodynamic controls can be
very effective in suppressing flutter on interfering fifting sucfaces.
{Author)

AT4-26704 * A comparison of two types of structural
optimization procedures for satistying futter requirements. R. T.
Haftka, J. H. Starnes, Jr. (NASA, Langtey Research Center,
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Hamptan, Va.}, and F. W. Barton [Virginia, University, Charloties
ville, Va.). AIAA, ASME, and SAE, Structures, Structural Dynamics
and Materials Conference, 15th, Las Vegas, Nev., Apr. 17-18, 1974,
AIAA Paper 74-4(5. 19 p. 16 refs, Members, $1.50; nonmembers,
$2.00. .
A camparison is made of results obtainad from mathematica
proegramming and optimality criteria procedures for the minimum-
mass dasign of typical aircraft wing structures to satisfy prescribed
flutter requirements. The mathematical programming method is
hased on an interior penalty function approach, A rigorous aptimal-
ity criterion and an intuitive optimality criterion based an uniform
strain energy density are considered. An intuitive resizing procedure
is used for both optimality criterion salutions, Al resuits are
calculated using the sarme computer program, changing anly the
aptimization procedure, Both high- and low-aspect-ratic. wings are
examinad. Finite elements are used for structural modeling, and the
generalized coordinates for the flutter solution are based on the
natural vibration modes of the structure. {Author)

A74-26705 * ¢ Some tunnel-wall effects on transonic flutter.
C. L. Ruhlin (NASA, Langley Research Center, Aeroulasticity
8ranch, Hampton, Va.), R. M. Destuynder {ONERA, Chatillon-sous-
Bagneux, Hauts-de-Seine, France), and R. A. Gregoty {(Boeing
Commercial Airplane Co., Seattle, Wash.). AfAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 15th, Las
Vegas, Nev., Apr. 17-18, 1874, AIAA Paper 74-406. 8 p. 10 refs.
Members, $1.50; nonmembers, $2.00.

Significant effects of wind-tunnel walls were observed on the
transonic flutter boundaries of wall-maunted maodels during two
flutter model research studies. in these stucties, flutter experiments
with cantilevered SST-type wing models were conducted in three
different wind tunnels. The experimental results are compared to
flutter boundaries calculated for the modeis in free air. The results
indicate that transonic flutter boundaries can be affected by
tunnel-wall interference, tupnel resanances, and shock-wave reflec-
tions, and that flutter model data accuracy is a function of
madel/tunne! size and tunne! wall porosity. However, models within
the recommended size limits should give accurate results in transonic
wnnels with normal ventilation, A flutter trend analysis for a
twe-dimensional  wing-demonstrating tunngl well and resanance
effects an flutter are alsa presented. [Author)

A74.26708 4 Buckling and failure of flat stiffened panels. 5.
Yusuff (West Virginia University, Morgantown, W. Val. AfAA4,
ASME, and SAE, Structures, Structural Dynamics and Materials
Conference, 15th, Las Vegas, Nev., Apr. 17-18, 1974, AlAA Paper
74409, 12 p, 18 refs. Members, $1.50; nonmembers, $2.00,

A rational analysis which is seif sufficient and camprehensive for
computing the failing stresses of stiffened panels is presented. In the
devetepment of the formutas for computing the stremgth of all
panets, the aythor's most recent results on the buckling of stitfened
pfates based on the energy methad are significaot. In addition to the
review of the methods previously proposed, many other new results
such as formulas for the maximum strength of stiffeners and panels
and the application of the power law for determining the strength of
panels are important. The analysis is adequately Mustrated by
examples and also compared with tests on 755-T6 and 248.T
aluminum alloy Z-stiffened panels over a wide range of dimensions.
It is shown that the anelysis is in good agreement with tests. (Author)

A74-28711 # A unitied engineering approach to tha predic-
tipn of multiaxial fatigue fracture of aircraft structures. . M. Taor
{Lockheed-Georgia Co., Marietta, Ga). AJAA, ASME, and SAE,
Structures, Structural Dynamics and Materials Conference, 15th, Las
Vegas, Mev., Apr. 17-19, 1874, AIAA Paper 74-415. 8 p. 16 cafs.
Mernbers, $1.50; nonmembers, $2.00.

In this paper the existing biaxial fatigue theories are reviewed,
The effect of isotropy, mean stress, phase angle, and notches on



biaxial fatigue is discussed. An approach based on equivalent stress is
proposed. The exactness and consistency of this approach is verified
with.-experimental results of full scale test articles. The analysis
indicates that this simple approach can be used with confidence in
predicting the linear cumulative damage in full scale structural
components, which are experiencing multiaxial stress loading.

. {Author}

A74-26713 * # Aeroelastic stability of periodic systems with
application to rotor blade flutter. P. Friedmann and L. J. Silverthorn
{California, University, Los Angeles, Calif.}. AfAA, ASME, and SAE,
Structures, Structural Dynamics and Materizls Conference, 15th, Las
Vegas, Mev., Apr. 17-19, 1974, AIAA Paper 74-417. 11 p. 17 refs.
Members, $1.50; nonmembers, $2.00. Grant No. NGR-05-007-414.

The dynamics of a helicopter blade in forward flight are
described by a system of linear differential equations with periodic
coefficients. The stability of this periodic aeroelastic system is
determined, using multivariable Floguet-Liapunov theory, The transi-
tion matrix at the end of the period is evaluated by: {1} divect
numerical integration, and {2} a new, approximate method, which
consists in approximating a periodic function by a series of step
functions. The numerical accuracy and efficiency of the methods is
compared, and the second method is shown to be superior by far,
Results illustrating the effect of the periodic coefficients and various
blade parameters are presented. ) {Author]

ATA-26714 # Effect of spanwise load-correlation on rotor
blade flapping. F.-Y. M. Wan [MIT, ‘Cambridge, Mass.). AlAA,
ASME, and SAE. Structures, Structural Dynamics and Materials
Conference, 15th, Las Vegas, Nev., Apr. 17-19, 1974, AIAA Paper
74-418, 12 p. 9 refs, Members, $1.50; nonmembers, $2.00. Army-
supported research.

Second-order rigid flapping response statistics of lifting rotor
blades have been obtained by efficient algorithms. These statistics
make it possible to analyze the effect of 2 finite load correlation
fength an the blade response, If the advance ratia it small compared
to unity, this effect can be concisely gxpressed in terms of an
amplitude factor and a phase factor. In the'case of a blade excited by
a random vertical inflow with a spanwise correlation length of the
order of the blade length, the amplitude factor shows that there may
be as much as a 40% error in a solution which assumes that the
inflow is spatially uniform. ™ {Author)

AT4-26874 & Confidence assessment of military airframe
cost predictions. . P. Tihansky (RAND Corp., Santa Monica, Calif.}.
Operations Research Seciety of America and Institute pf Manage-
ment Sciences, Joint National Meeting, Boston, Mass., Apr. 22.24,
1974, Paper. 30 p. 21 refs. .

Analysis of the degree of confidence that can be placed in cost
predictions for airframes from standard cost models. Each airframe
cost observation is partitioned into six components based on phases
of the development or production cycle - eq., flight test costs and
manufacturing labar wages. Confidence measures are then compared
for alternate model forms and for the use of a single regression on
total casts versus the aggregation of regreésions on componeant costs.
Statistical theory is developed to test the independence of com-
ponent models and to estimate predictive statistics for aggregated
cost estimates. {Author}

g

A74.26916 A two-component laser Doppler veiocimetar
for periodic flow fields. J. P. Sullivan and S. Ezekiel (MIT,
Cambridge, Mass.). Journal of Physics, Part £ - Scientific Instru-
ments, vol. 7. Apr. 1874, p. 272-274. .5 refs. Contracts No.
NOD18-71-C-0220; No. F44620-69-C-0090; Grant No, DAABO7-71-
C-0300. .

A laser Doppler velocimeter system capable of measuring
two-companents of velocity in periodic flow fields has been
developed. A sampling electranic system has tieen designed 1o handle
the large fast fluctuations in velocity that are encountered in the
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flow fields of interest, Examples of data from periodicly produced
vortex rings and a modeb helicopter rotor are presented. {Authar}

ATA-26948 Developing large-scale wavelike eddies and the
near jet noisa field, J. T. C. Liu (Imperial Catlege of Science and
Technology, London, England; Brown University, Pravidence, R.L).
Journaf of Fluid Mechanics, vol. 62, Feb, 11, 1874, p, 437-464_ 65
refs. NSF Grant No. GK-10008. .

I this paper, we study the development of large-scale wavelike
eddies, or instability waves, in a turbulent free shear flow. The model
is based on splitting the flow into three components: the mean flow,
the instability wave, and the finescale turbulence. The wave is
considered to be sufficiently weak so that it is developing in &
pre-existing, khown turbulent mean shear flow. The basis for the
wave development is its time-averaged kinetic energy flux equation in
integra! form, and the wave description is obtained through a shape
assumption, The amplitude is determined by the energy equation;
the shape function and local characteristics are determined by the
focal. linear stability theory. The wave energy changes as it is
convected into a different streamwise position where its instability
properties change. {Author]

AT4-26360 Dn the flow field of a rapidiv oscillating airfoil
in a supersonic flow. M. Kurosaka (GE Research and Development
Center, Schenectady, N Y. Journal of Fluid Mechanics, vol. 82,
Foh, 27, 1974, p. 811-827. 11 refs.

Examination of the features of the tlowfield off the surface of
an oscillating flat-plate airfoit immersed in 2 two-dimensional
supersonic  fiow, Although the exact linearized soluticn for‘.h
supersonic unsteady airfoil has been known for a long time, 118
expression in the form af an integral is not convenient for a physical
interpretati&n. In the present study the quintessential faatures of the
flowfigld are exwacted from the exacl solution by obtaining an
asympiotic expansian in descending powers of a frequency parame:
ter through the repeated use of the stationary-phase and steepest
descent methods. 1t is found that the fiowfield cansists of twa
dominant and competing signals: one is the acoustic ray or that
component arising from Lighthill's ‘convecting slab', while the ather

is the leading-edge disturbance propagating as a convecting wavelet.
{Authar)

A74-26965 J Solid state vertical scale instruments. R. L.
Skovholt (General Electric Co., Aircraft Equipment Div., Utica,
N.Y.). Society for Information Display, Praceedings, vol. 15, st

Quarter, 1974, p. 33-40. 6 refs. Contract No. N62269-71-C-0392.
Discussion of the design and development of a set of aircraft
instruments which display engine parameters with the aid of red
gallium arsenide phosphide light emitting dindes (LEDs}, thus
etiminating all moving parts, The instrumems in question display rate
of fuat flow, exhaust gas temperature, and fan speed in both vertical
bar graph presentations and numerical readouts. 11 is shown how the
parametric inforination from incoming sensor signals is extracted and
translated into digital formats in order to interface conveniently with
the contral and driving circuitry that operate the LED displays. Two
incandescent lamps are mounted in a diffuser block to iluminate the
scale nomenclature and markings during dark ambient light condi-
tions. The scale consists of different plexigtas materials to selectively
transmit the wideband white and the monachromatic LED light.
- ABK,

AT74-27012 ¢ Lockheed S-3A Viking - Electrical system with
integrated dtive generator. Aircraft Engineering, vol. 46, Mar, 1974,
p 7, 8 '

The integrated drive generator is a simple but unigue extension
of the latest design cancepts in constant speed drives and generators.
It consists of the proven Sundstrand axial gear differentiaf constant
speed drive coupled with a Westinghouse spray oil-cooled generator.
The drive mechanically converts the variable endine speed to
constant generator speed, thus producing constant output frequentcy.
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The integration of the drive and gererator into an integrated drive
generator involves physically mating the components through a more
intimate interface, resulting in alimination of excess materials and
seals and integrating the cooling of the generator with the constant
spesd drive ail system by spraying oil pumped from the drive onto
the surface of the generator windings for more effective heat
Transfer. F.R.L.

A74-27013 § Lockheed 8-3A Viking - The integrated drive
generator. Aircraft Engineering, vol. 46, Mar. 1874, p. 8, 10.

The integrated drive generator [IDG) isa simple 4-pole machine
which rotates at a relatively low speed of 12,000 RPM, and has
refatively low stress levels. The generator uses oil spray cooling which
increases insulation life, eliminates aif rotating oil seals, and increases
the reliability of the spline and bearing. The expected reliability of
the IDG is 30,000 hr mean time hetween failure (MTBE). The
associated |DG controtiers function only for control and protection
and not power handling, F.R.L.

ATA-27T014 ¢ Lockhead 3-3A Viking - Designing the auxil-
iary power unit to occupy Tam aiv turbine generator space. Ajrcraft
Engineering, vol. 46, Mar, 1974, p. 10, 11.

ATA-2T015 4 Lockheed S-3A Viking - Combined Right
control/utitity system. Ajrcraft Engineering, vol. 4G, Mar. 1974, p.
1217,

The 5-3A vehicle is equipped with two completely independent
hydraulic systems which have been designated as the combined flight
control/utility system. The combined flight control/utility system is
supplied by the engine-driven pump on the No. 1 engine. Quring
normal operation this system powers the duat servo fiight control
actuators, second side, the secandary flight control actuators, trailing
edae flaps, the aircraft utility subsystems, and the auxitiary power
unit starting system, The variable delivery pump, the filtration
package, the selector valves and fuel tank pressurization regulator,
transducers, servo controls, cable tension requiators, and the waapons
bay door drive system are daescribed. F.R.L,

A74-27016 # Lockheed §-3A Viking - Air conditioning and
pressurisation systems. Afrcraft Engineering, vo!. 46, Mar. 1874, p.
1822,

The §-34 system consists of 50 companents designed, manufac-
tured, and integrated into a complete system by Garrett AiResearch.
The system is basically a state-of-the-art system and was fully
qualified prior o first aircraft flight, 1t has a unigue capability of
reducing bleed air consumption under certain conditions to improve
aircraft endurance, This feature, specified by Lockheed, uses ram air
to augment the reduced engine bleed air flow, The overall effect is
improved engine efficiency which translates into extended en-
durance, The bleed air reduction is accomplished automatically
whenever the ram air temperature is betwesn 20 and 72 F and the
aircraft is flying below 4000 ft, F.R.L.

ATA-27078 # Fatigue strength of an aluminum alloy in
petroleurn jet tusls at various temperatures [Tsiklicheskaia proch-
nost’ aliuminisvoge splava v neftianykh reaktivnykh toplivakh pri
razlichnykh temperaturakh). A. V. Karlashov and 1, |. Priakhin
(Kievskii Institut [nzhenerov Grazhdanskai Aviatsii, Kiay, Ukrainian
SSR). Fiziko-Khimicheskala MekRanika Materiafov, vol. 10, no. 1,
1974, p. 24-27. 9 refs, In Russian,

A74.27095 The foran € procsdure {Das Loran c
Verfahren). U. Hammerschmidt (Deutsches  Hydrographisches
Institut, Hamburg, West Germanyl. Grtung und Navigation, no. 4,
1973, p. 27, 20-52. (0 German,

Develapments in the field of radionavigation systems are briefly
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reviewed, giving attention to difficulties with the standard loran
system and approaches used by Cytac to overcome these difficulties,
Further improvement of the early Cytac system led to the present |
loran C. A carrier frequency of 100 kHz is used by loran € and
periodic pulse trains are emitted. These pulse trains consist of 9
pulses in the case of the master station and of 8 pulses in the case of
the slave stations. Operational details of loran C are discussed along
with pulse repatition rates, details regarding the loran C receivers,
and passible disturbances in operation and reception. G.R.

A74-27097 The aeronautical aspects of an employment of
loran C arwl Omega (Die acronautischen Aspekte der Anwendung von
Loran € und Qmega). Mr. Kapp (Deutsche Lufthansa AG, Frankfurt
am Main, West Germany). Ortung und Navigation, na. 4, 1973, p.
85-91. In German, : ' .
Problems of giobal radionavigation are examined, giving atten-
tion to the Inertial Navigation System {INS}). An investigation is
conducted conceming the possibilities for a replacement of INS by .
Omega and loran C. Questions regarding the exchange of Omega and
INS devices are considered. The Omega system can provide global
coverage. An exclusive use of the Omega system has, however, a
number of disadvantages. Glabal coverage cannot be obtained by the
emplayment of loran C. The employment of Omega and foran € in
conjunction with INS is also discussed, G.R.

AT74-27098 Aeronautical aspacts of the employment of
Omega and loran € in geners! aviation {Aeronautische Aspekte der
Anwendung von Omega und Loran C in der allgemainen Luftéahrt).
J. Gestlauer. Ortung und WNavigation, no, 4, 1973, p. 93-95. In
German.

Neither Omega nor foran T is currently widely used in general
aviation in spite of the potential advantages inherent in an
employment of the two systems in general aviation, This situation is
due to the fact that the presently available equipment is not suitable
for general aviation aircraft because of device compiexity. high cost,
large size, and weight considerations. Navigation devices which could
be used in general aviation are cansidered. G.A,

A74-27137 Navy's Fleet Satellite and GAPFILLER Satel-
lita Communitations programs. J. L. Boyes and T. H, Harden (U8,
Navy, Washington, D.C.). Signal, vol. 28, Mar, 1974, p. 10, 11, 14,
g, 17,

Review of the evolution stages of the recent past, present, and
near future in naval telecommunications, with special attentipn to
the significance of the changes to be brought about by the
introduction of the Mavy’s Fleet Satellite Communications {FLT-
SATCOM) and ‘GAPFILLER" Satellite Communications Systems.
These systéms are shown to herald the advent af an era that will see
relay by geosynchronous communications satellites supersede high
frequency radio as the principal transmissicn mediuen for com-
municating with ships and aircraft at sea, FLTSATCOM is planned
far the decade commencing in 1978, whereas the GAPFILLER refers
to a limited, interim space relay service the Navy will lease from

COMSAT Corporation until the FLTSATCOM spacecraft are opera-
tianal. M.V.E.

A74-27210 # The Instrument Landing System for categary
I, 1, and HI operation (Das Instrumenteniandesystem fir die
Betriebsstufen 1, M und IH). W. Trempler {Geselischatt fir inter-
nationalen Flugverkshr mbH, Berkin, East Garmany). Technisch-
Gkonomische Informationen der zivilen Luftfahrt, vol. 10, no. 1,
1974, p. 414, 23. 7 refs. In German. :

The most important Instrument Landing System (iLS) param-
eters are discussed, and the three opersting categories as defined by
the ICAQ are described. The implementation of category |l systemns
in all major world airports is advocated, as a new generation of 1LS
systems is available which can operate at categories |l and {H, The
economical considerations in changeovers to category 11 or il
systems are discussed. P.T.H.



- evaluation of either method is described.

R74-27211 # Technology of passenger clearance in air trans
Bortation using various clearance methods (Technologie der Passa-
gietabfertigung im Luftverkehr bei verschietlenen Abfertigungs-
methoden}. P. Franke (Hochschule fir Verkehrswesen, Dresden, East
Germany) and V. Podshipkov {Akademie fir Zivilluftfahry der
UdSSR, Leningrad, USSR}, Technisch-dkonomische Informationen
der zivilen Luftfahre, vol, 10, no. 1, 1874, p. 15-23. In Germar.

The so-called ground time often consuines a good deal of the
“flight time saved by faster and larger aircraft. The present work
. classifies and analyzes the practicable passenger clearance methods.
The two principal classifications are line-wise tlearance, in which the
| passenger reports 1o a counter used exclusively by the airline on
"which he is flying, and free clesrance, in which all passengers,

regardless of the airline which they are flying, can be cleared at any
counter. A method for calculating important parameters in the
P.T.H.

A74-27252 Flight control system advances for near-future
military aircraft. P. E. Blant (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohin). Society of Automative Engineers,
Commiriee A-6 Meeting, San Diego, Calif., Oct. 24, 1973, Paper
730987. 1% p. 12 refs. Members, $1.25; nonmembers, $2.00.
Advanced flight control ¢oncepts are reviewed that are expecied
to result in major design changes in total véhicle configuration and to
significantly improve the overall mission effectiveness of near-future
military aircraft. Fly-by-wire (FBW) controls have been the catalyst
which makes these advances possible, Analog fly by-wire cantrois are
now consigered fully gualified with the successful completion of the
680J Suryivable Flight Ceontrol Systemn flight test program. The
major thrust of flight control devefopments is now in the digital
controt field. Unique advantages are atiributable to digital controfs,
and the latter are now competitive with analog controls. Emphasis is
being placed an cost-conscious technology developments. Design-to-
cost constraints will have a major impact on future flight control
designs. M.Y.E,

A74-27253 Fluid power and control requirements for the
U.S. Army heavy lift helicopter. T. P. Peppler (Boeing Vertol Co.,
Philadeiphia, Pa.}. Seciety of Automotive Engineers, Committee A-6
Meeting, San Diego, Calif., Oct 24, 1973, Faper 730988. 11 p.
Members, §1.25; nonmembers, $2.00.

Summary - of the development program af the U.5, Army

“heavy-lift helicopter fly-by-wire flight condrol system. The evolved

system consists.of a triple channel direct electrical linkage which
veplaces the mechanical controls between the cackpit and the rotor
control actuators and a triplex digital automatic flight control
system, The direct electrical linkage has been successfully tested in a
demonstration  helicopter. The test helicopter utilized triple
hydraulic driver actuators to control existing power actuators. In the
heayy lift helicopter, the driver and power functions will be
integrated into a single totor control actuator consisting of a triple
contral stage and dual power stage. M.V.E.

A74-27255 Advance airborne system for maintensnce
monitoring. B, M. Meador and 1. F. Nemecek (Trans World Airlines,
inc., New York, M.¥.). Society of Autamotive Engineers, National
Aerospace Engineering and Manufacturing Meeting, Los Angefes,
Calif., Oct 16-18, 1973, Paper 730955, 12 p. Members, $1.25;
nonmembers, $2.00.

In-flight perfarmance monitoring of aircraft has become a
valuable time-and cost-saving too! for the airlines over the last few
years, The development aof such technigues on TWA's DC-9, 747, and
L-1077 aircraft is described. The aircraft integratad data system has
been the basis of TWA's maintenance monitoring. tnitially installed
in 1966 on the DC-8, the system was [ater expanded to the jumbo
jets. The parameters monitared, the eomputer interfocks, and the
scheduling which results  are described, - Specific

maintenance
{Author)

examples solved via these techniques are given.
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AT4-27256 ¥ The influgnce of engine technology advance-
ments on aircraft economics. . W. Witherspoon and W. Q. Gatfin
{United Aircraft Corp., Pratt and Whitney Aircraft Div., Middlelown,
Conn,). Saciety of Automative Engineers, Mational Aerospsce
Engineering and Manufacluring Meeting, Los Angeles, Calif., Oct.
16-18, 1973, Paper 730960. 6 p. b refs. Members, $1.25; ron-
members, $2.00. NASA supported research.

A technology advancement in a new powerglant has both
favorable and untavorable effects. Increased bypass ratio and
compression ratio, coupled with high turbine temperatures, improve
performance but also increase engine price and maintenance cost.
The factors that should be evaluated in choosing an engine for airline
use are discussed. These fagtars are compared for two engines that
might be considered for future 150 to 200 passenger airplanes: an
all-new turbofan and a quiet derivative of an existing first generation
turbofan. The results of the performance and cost evaluations of the
example engines are reduced to common units so they can be
combined. F.R.L.

A74-27257 Aircraft engine and accessory drives and flange
standards. SAE Aerospace Information Report, AlIR 1160 A, Nov.
30, 1973. B p. ’

The purpose of the standard is to provide the means by which
hoth engine manufacturers and accessary manufacturers may save
appreciable design and development time by utitizing the collective
and coordinated efforts and the past experience of the industry in

solving the problems of toterance and performance capability.

Another purpose is to assure, by simple identification designation,
design compatibility between enginé pads and drives and accessory
flanges and drive shafts, All pertinent parts of a ‘standard’ gre briefly
described. F.R.L.

A74-27259 Helicopter and V/STOL aireraft noise mea-
surement problems. SAE Aerospace Information Report, AIR 1286,
Apr. 1973, 5 p. :
The naise signatures of vertical and short takeoff and tanding
{V/STOL} aircraft can differ substantially from those of conven-
tional takeoff and tanding (CTQL) airevaft for which measurement
procedures have been standardized. An attempt is made 1o raview the
mare important factors associated with the measurement of external
nolse of V/STOL aircraft and to provide general auidance for the
acquisition and analysis of such data. Problem areas and instrumenta-
tion requirements are discussed. F.R.L.

AT4-27261 Instrumentation and cockpit comrolé for elec-
tronic navigation and communication aids. SAE Asrospace Recorn-

_mended Practice, ARP 571 B, May 2b, 1973. 7 p.

This dotument preserts a recommented standard for com-
marcial transport, detailing the manner in which information from
electronic navigation and communication aids are portrayed in the
cockpit. It also recommends & standard arrangement for the cockpit
controls used to operate and receive information from this equip-

ment. The basic factors considered include: ability of the crew to use

the equipment, flexibility combined with safety to pravide optimum
use of the equipment, degree of accuracy necessary, simplicity, and
economy of the installation, [Author}

AT74-27262 Ball type slave bearings for rotor support in
dynamic halancing machines. SAE  Aerospace  Recommended
Practive, ARP 1202, July 1973, 3 p. ‘

A74-27263 Nomenclature and abbreviations, flight deck
area. SAE Aeraspace Standard, AS 425 B, June 1, 1973. 24 p.

A74-27264 Portable chemical oxygen. SAE Aerdsnace
Standard, AS 1303, May 1973. 5 p.

_The specification applies to a chemical oxygen ggnerator‘
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assembly for the following uses: (1) first aid treatment of passenger
cabin occupants after emergency descent, and (2} by cabin atten-
dants to maintzin theor mobility after cabin decompression. The
assembly must provide a minimum flow rate of four Jiters of oxygen
per rni}mte, standard temperature, standard pressure, dry, from ane
or more generator cartridges for a minimum time when operating at
an ambient temperature of 80 F. Performance and environmental
requirements are specified. F.R.L.

AT74-27266 Potentials for advanced civil transport aircraft
fThird William Littlewood Memorial Lecture/. E. C. Wells {Boeing
Co., Seattle, Wash.}. Research sponsored by the American Institute
of Aeronautics and Astropautics and Society of Automotive Engi-
neers. New York, Society of Automotive Engineers, Inc. [SAE-SP-
385), 1973, 14 p. $5.00.

A review of Boelng commercial transpart models is presented in
chronalogical order from the B-1 flying boat of 1913 ta the 747, The
problems of air transport systems including convenience, reliability,
safety, comfort, performance, and financial and environmental costs
are discussed. The probability of more severe future problems is
considered, and suggestions are offered with regard to technology
and system improvements which may need to be pursued if civil air
transport systems are fo continue to provide fast, comvenient
transportation with a high level of public acceptance. A brief
discussion of subsonic vs supersanic transport acceptability paints
out that availability in the foreseeable future of the technology it
wouid take to make the SST acceptable is just not in sight, while for
the subsonic transport enough avenues of improved technology now
seam ta be open for achieving the highest standards of acceptance.

M.V.E,

ATL.27267 # Sonic fatigue failure mechanisms in potential
Space Shuttle Otbiter pansl designs. E. F_ Baird, M. Rernstein, and N,
Arcas (Grumman Aerospace Corp., Bethpage, N.Y.}. A/4A, ASME,
and SAE, Structures, Structurs! Dynamics and Materials Conference,
15th, Las Vegas, Nev., Apr. 17-18, 1974, AlAA Paper 74-348, % p.
Members, $1.50; nonmembers, $2.00.

Sonic fatigue was a significant factor in Grumman's proposed
shuttle structural design, A test program undertaken to supplement
the analysis included two types of corrugated panels suitable for
cargo bay doors, two types of hat stiffened panels, and one fully
machined panel suitable for regions in the orbiter wing and fuselage.
Mode surveys determined the deformation patterns, resonant fre-
quencies, and damping. After early failures in one of the corrugated
panels, the number of clips between frames and stiffeners was
increased, a bonding agent was added during assembly and simulated
TPS tiles were added. The total life for the improved panel {270
minutes) was still below the 330 minute target. The hat-stiffensd
panel redesigned after injtial early failure successfully passed the
target testperiod, The fully machined design panel survived for 290
minutes, achieving 88% of the target life. ) {Authar)

A74-27293 4 Aircraft onboard equipment for dynamic
measurements with piezoalectric sensors (Lotnicza pokladowa
aparatura do pomiarow dynamiczaych z czujnikami piezoelek-
trycinymi). R, Kudelski and W. Zabkowicz {Instytut Techniczny
Woijsk Latniczych, Warsaw, Poland). Technika Lotnicza i Astro-
nautyczna, val. 29, Jan, 1974, p. 15-18. 5 refs. In Polish.

Description of piezoelectric linear-accaleration sensors and
associated slectronics comprising @ System for in-flight vibration
measutements of aircraft structurst elements. Equivafent and
schematic circuit diagrams are given for the sensors, sensor leads, an
FET-input preamplifier, and an output amplifier based on an IC
differential amplifier chip, Curves illustrate response and per-
formance characteristics over a 0 to 1000 Hz frequency range of
mechanical vibration, T.M,
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AT4-27295 ¥ Use of containers and pallets in air cargo
transport {Zastosowanie kontenerow i palet w lotniczym transporcie
towarowl. M. Kawczynski and R. Szopski. Techsika Lotnicza
Astronautyczna, vol. 29, Feh. 1974, p. 6-14. in Polish.

The use of containers and pallets reduces packaging casts,‘
simplifies transpart, and provides greater protection against theft and|
damage. The advantages and limitations of this form of cargol

transport are evaluated, and the containerization program adopted'”
by 1ATA in 1963 is outlined in terms of major goals and container ;
desigh specifications. The program adopted at the 1959 IATA |
conference in Athens is similarly explained. The air cargo transport
procedures corrently used in Polish aviation are discussed along with
praspects for adopting |ATA standard containers and pallets in the'
Patish LOT airline aperations. .M.

AT4-27296 ¥ Noise measusements of the jet and piston
engines on the Lala-1 experimental airplane {Pomiary halasu siinika
odrzutowego i tlokowego w samolocie doswiadczalnym Lala-1). A.
Rudiuk. Technika Lotnicza ¢ Astronautyczna, vol. 28, Feb. 1874, p.
15-17. in Pofish.

Resulits of noise measurements conducted on the ground and in
the cabin of an experimental agricultural biplane Lala-1 during
operation of either a jet engine or a piston engine on the aireraft. The
locations and mounting of the two engines differed, and the
measurements served not for purposes of strict comparison but as a
basis for evaluating noise reduction possibilities offered by a jet
engine. lsasonic curves and curves of amplitude vs frequency {31.5
Hz to 31.5 kHz) are illustrated for both engines. T.M.

A74-27297 §# Propellers at present and in the future (Smigla
obecnie | w przyszlosci). Z. Brodzki. Technika Lotnicza i Astro-
nautyezna, vol. 29, Feb. 1974, p. 18, 25-29, 40. 7 refs. In Polish.
Geometrical, structural, and control requirements which must
be met by the propeflers used in STOL turboprop aircraft are
identified. Emphasis is placed on the features of new design
solutions, including details of novel propeller shaft drives, dual
propetlers, spinners, and shrouded propaiters. T.M.

A74-27343 4 Influence of the method of hole machining on
the fatigue strength of aircraft structural materials (Viiianie metoda
obrabotki otverstii na soprotivienie ustalostnomu razrusheniiu ma-
terialov  aviatsionnykh konstruktsii). A, M. Rozenberg, Q. A,
Rozenberg, and V. }. Mal'nev (Akademiia Nauk Ukrainskoi 35R,
Institut Sverkhtverdykh Materialov, Kiev, Ukrainian SSR). Probiemy
Prachnosti, vol. 6, Feb, 1974, p. 108-111, in Russian.

AT4-27363 # Noise limit values in the case of aircraft
{Liirmgrenzwerte bei Luftfahrzeugen). F. K. Franzmevyer [Luftfahrt-
Bundesamt, Braunschweig, West Germany). Deutsche Gesalischaft fir
Luft wnd Raumfahrt, Symposium iber Triebwerksiirm, 8raun-
schwely, West Germany, Feb. 20, 21, 1974, Paper 74-015, 18 p, 10
refs. In German.

A German law states that the technical equipment of an aircraft
should be designed in such a way that the noise produced by its

" operation Is not greater than the noise level which is inevitable

according to current technological standards. The implementation of
this law is discussed, giving attention to the approaches used for
determining the noise limits considered by the law, Details of noise
measurements are also examined, taking into account the points at
which the noise is to be measured and the flight procedure required
for the measurements. Noise limit values specified in international
regulations are also discussed. G.R.

AT74-27364 Noise phenomena in the case of helicopter
rotors and possibilities for noise reduction (Lérmerscheinungen bei
Hubschrauberrotoren und Méglichkeiten zur Lérmminderung). V.
Langenbucher (Messerschmitt-Bolkow-Blohm GmbH, Ottobrunn,



i West Germany). Deutsche Geselfschaft fir Lufi- und Raumfahre,
Symposium dber Triebwerkslirm, Braunschweig, West Germany,
“Feh, 20 21, 1874, Paper 74-024. 17 p. 20 refs. In German,
y  Questions of noise emission in the case of helicopter rotors are
investigated, giving attention to the origin of the sound effects,
Possibilities for noise reduction are explored, taking into account the
berodynamic ' noise sources at the rotor blade, The configuration

- properties are an important factor in an efficient approach to reduce
the noise level. Helicopiers which produce fittle noise could be built.
However, some of- the approaches for reducing noise result in a
reduction of operational efficiency, The results presented show the
effect of the number of revolutions, thrust, and profile curvature on
rotor noise, G.R,

AT4-27365 Systematic investigations in the field of noise
shiekding {Systematische Untersuchungen auf dem Gebiet der Schall-
abschirmung). H. H. Holscher (Messerschmitt-Bolkow-Blohm GmbH,
Hamburg, West Germany). Deuwtsche Gesellschaft fir Luft- und
Raumiahrt, Symposium iber Triebwerksidrm, Braunschwelg, West
Germany, Feb. 20, 21, 1974, Paper 74021, 30 p. 12 refs. In
German. Research supparted by the Bundesministeriwm fir For-
schung und Technologie.

For the design of jet aircraft with low noise characteristics, noise
emission {evels must be computed in advance or they must be
determined with the aid of model experiments. Measurements were
conducted at sound-hard and sound-soft surfaces with one, two, and
three straight diffracting edges and a round edge, taking into account
conditions at varipus distances from the shielding surface. The values
obtained differ considerably from data of other authors. These
differences can be partly explained by the fact that the presently
reported measurements have been conducted in a reflectionless room
and not in the open air as those of most other authors, G.R.

'A?4-27366 # Quieter propelers for general aviation - Pres-
ent situation, future outlook {Leisese Propeller fir die allgemeine
Luftfahrt - Gegenwirtige Situation, Zukunftserwartung). R. Hoff-
mane and G. Mihibauer {Propellerwerk Hoffmana GmbH und Cao.,
Rosenheim, West Germany). Deutsche Gesellschaft fir Luft- und
Raumfahrt, Symposium (ber Triebwerksiarm, Braunschwelg, West
Germany, Feb. 20, 21, 1874, Paper 74-023. 17 p. 9 refs, In German,

The prablems involved in meeting recent noise limit reguiations
for propeller-driven aircraft are discussed. The propeller can be
reduced to its minimum repair radius, which in most cases amounts
1o only a 2 to-3% reduction, The blade tips can be rounded in some
cases. With these modifications in effect, a 2 to 3 dBA reduction can
be obtained, although performance characteristics of the motor/
propeller unit may suffer. In general, large propellers at low rprp are
quieter and give a better thrust gain than smaller propellers at higher
rpm, It is advocated that in-depth studies be initiated to study the
effect of geometry of the prapeller on the noise fevel. P.T.H,

AT4-27367 # Comments concerning noise indices fresults of
the study of aircraft naise in Munich conducted by the German
Research Community are taken into account/ (Einige Bemerkungen
iber . Lirmindizes /mit Beriicksichtigung der Ergebnissa  der
Mirncherer Fluglirmuntersuchung der deutschen Forschungsgemein-
schaft/). K. Matschat, E.-A, Miller, and G. Zimmermann (Max-
Planck:Institut fiir Stromungsforschung, Géttingen, West Germanyl.
Deutsche Geselischaft fir Luft- und Raumfahrt, Symposium iber
Triebwerksiérm, Braunschweig, West Germany, Feb.. 20, 21, 1974,
Paper 74-014. 4 p. B refs. In German, ) :

In connection with the planning of naise-protection measures,
the problem arises to characterize the sverage disturbance Pro(_jucef:l
by a noise event lasting hours or days. Such a charactenzgtnon is
provided by the noise index. Noise indices frequently used include
the *Noise and Number Index’ and the ‘Moise Exposure Forecast
Value'. The determination of noise indices is considered, giving
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attention to a number of important concepts. The mean value of
intensity is discussed together with the fluctuation concept and
questions of a general frequency evaluation. G.R.

A7427A11 % ‘Calculation procedures for potential and vis-
cous flow solutions for engine inlets. J. A. Albers and N. O.
Stockman {NASA, Lewis Research Center, V/STOL Propulsion
Technology Branch, Cleveland, Ohia). American Society of Me
chanical Engineers, Gas Turbine Conference and Products Show,
Zurich, Switzerland, Mar. 30-Apr. 4, 1974, Paper 74-GT-3.8 p. 73
refs. Members, $1.00; nonmembers, $3.00,

“The method and basic elements of computer solutions for both
potentiat flow and viscous flow calculations for engine inlets are
described. The procedure is applicable to subsonic conventional,
short-haul, and vertical takeoff aircraft engine nacelles operating’in a
compressible viscous flow, The caleulated results compare well with
measured surface-pressure distributions for a number of modet inlets.
The uses of the program in both the design and analysis of engine
inlets are discussed, with several examples given for VTOL lift fans,
acoustic splitters, and for STOL engine nacelles. Several test support
applications are also given. ' (Authofl

A7427818 4 - Real-time simulation of jet engines with digital
computer. K. Nishio and N. Sugiyama (National Aerospace Labora-
tory, Tokyo, Japan). American Society of Mechanical Engineers, Gas
Turbine Conference and Products Show, Zurich, Switzerland, Mar. .
30-Apr. 4, 1974, Paper 74-GT-12. 12 n. 7 refs. Members, $1.00;
nonmembers, $3.00. o : :
This paper describes the configuration and some programming
techniques of a real-time digital simulator of jet engines, along with
some comparisons between the simulation test results and actual
enging test data. The simulator consists of a minicomputer with
memory capacity of 8192 words and an add time of 1.92 microsec,
CRT display, A-D, D-A converters and other peripherals. The'
programming of the digital computer is aimed at high flexibility to
the change of simulated engine forms and rapid convergence of the
matching calculation among engine components, {Author}

A74-27419 ¥ The' serodynamics of a turbine cascade with
supersonic discharge and trailing edge blowing. 1. P. MacMartin and J.°
F. Morbury (Liverpool, University, Liverpool, England). American
Society of Mechanical Engineers, Gas Turbine Conference and
Products Show, Zurich, Switzerland, Mar. 30-Apr. 4, 1974, Paper
74-G7-120. 16 p. 11 refs, Members, $1.00; nonmembers, $3.00.
Research supported by the Scienge Research Council and Rolls-
Royce, Lid,

This paper presents a very thorough experimentat investigation
of a supersonic turbine cascade with thick trailing edges designed for
trailing edge ejection of cooling air. Experiments were performed on
a supersonic turbine cascade designed for a defiection of 135 deg and
putiet Mach number 1.2, The blade section was designéd for high
rates of cooling air flaw, the cooling air being ejected through a slot
in a relatively thick trailing edge, Results were obtained for both the
blown cascade and the equivalent cascade with solid trailing edges,
The flow was found to be substantizlly different from that assumed
in the design method, the effect of reduced base pressure at the
trailing edges being especially important. Theoretical considerations
lead to an improved model of the flow. {Author]

AT4-27422 ¥ A model of two-dimensional, incompressible
flow through a cascade of airfoils with allowance for the viscous:
displacement effect. D. A. Firth {Department of Sapply, Aero-
nautical Research Laboratories, Melbourne, Australial, American
Society of Mechanical Enginsers, Gas Turbine Conference and
Products Show, Zurich, Switzerland, Mar, 30-Apr. 4, 1874, Paper
74-GT-126. 14 p. 9 refs. Members, $1.00; nonmembers, $3.00.
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AT74-27426 Lift ard moment prediction for an ascillating
airfoil with a moving separation point. F. Sisto and P. V., K. Perumal
(Stevens Institute of Technology, Hoboken, N.J.). American Socigty
of Mechanical Engineers, Gas Turbine Conference and Products
Show, Zurich, Switzerland, Mar. 30-Apr. 4, 1374, Paper 74.GT-28. 7
p. 12 refs. Members, $1.00; nonmembers, $3.00. Contract No.
NC0014-67-A-0202-0016. '

AT4-27432 # Recent status on development of the turbofan
engine in Japan. M. Matsuki, T, Torisaki (National Aerospace
Laboratory, Tokyo, Japan), and K. Miyazawa (Ishikawajima-Harima
Heavy Industries Co., Ltd., Tokye, Japanl. American Society of
Mechanical Engineers, Gas Turbine Conference and Products Show,
Zurich, Switzerland, Mar. 30-Apr. 4, 1874, Paper 74-G 139, 12 p,
Members, $1.00; nonmembers, $3.00.

Efforts to design and develop new jet engines have been made in
Japan since 1953, Une family af propulsion engine (43} succeeded in
getting into production for installation on twe madels of Japanese
developed aircraft (T1B and P2J). Another family of lift engine {JR)
has been successfully used for overall VTOL system studies. Based
upon these experiences, studies an a new fan engine for main
propuision are being carried cut, This new engine {FJIR- 710} is a high
bypass front fan engine developed for low noise generation and low
smoke emission, [Author)

A74-27433 ¥ Supersonic unstalled flutter in fan rotors -
Analytical and experimental results. L. E. Snyder and G. L.
Commerford (United Aircraft Corp,, East Hartford, Conn.).
American Society of Mechanics! Engineers, Gas Turbine Conference
and Products Show, Zurich, Switzerland, Mar. 30-4pr. 4, 1974,
Paper 74-GT-40. B p. 18 refs. Members, $1.00; nonmembers, $3.00.
Cantract No, N00019-72.C-0187.

Supersonic unstalled flutter is predicted using an unsteady
supersonic cascade analysis, a cascade wind tunnet, and a high speed
fan rotar. Since the unsteady analysis assumes thin flat plate airfoils,
the effect of thickness and blade shape was examined experimentaliy
by flutter testing two sets of supersonic blading in a cascade wind
tnnel, The effects of changes in Mach number, reduced frequency,
stagger angle, and interblade phase angle were examined from the
analysis and tests. Results show that the trends are in agreement, but
that bfade shape has an etfect on the level of reduced velocity at the
incipient flutter point. The unsteady aerodynamic analysis is applied
to two transonic fan stages. Results of the fan tests show that the
analysis correctly predicts the susceptibility to flutter of each rotor.

{Author}

A74-27439 % 4 Holographic studies of sheck waves within
transonic fan rotors. W, A. Benser, E, E, Railey, and T, F, Gelder
{MASA, Lewis Research Center, Cleveland, Qhiol, American Society
of Mechanical Engineers, Gas Turbine Conference and Froducts
Show, Eurich, Switzerland, Mar. 30-Apr. 4, 1974, Paper 74-GT-46. 9
p. 10 refs. Members, $1.00; nonmembers, $3.00. NASA-supparted
research.

NASA has furded two separate contracts to apply pulsed laser
holagraphic interferometry to the detection of shock patterns in the
outer span regions of high tip speed transonic rotors, The first
holographic approach used ruby laser light reflected from a portion
of the centerbody just ahead of the rotor. These holograms showed
the bow wave patterns upstream of the rotor and the shock patterns
just inside the blade row near the tip. The second holographic
approach, on a different rotor, used light transmitted diagonally
acrpss the inlet annulus past the centerbody. This approach gave a
more extensive view of the region bounded by the blade leading and
trailing edges, by the part span shroud and by the blade tip. These
holograms showed the passage shock emanating from the blade
leading edge and a moderately strong conical shack originating at the
intersection of the part span shroud leading edge and the blade
suction surface. {Author)
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AT74-27442 4 Simulation study of transient perfarmance
matching of turbofan engine using an analegue computer ta evaluate
its usefulness as design tool. M. ltoh, T, ishigaki, and Y. Sagiva
(Ishikawajima-Harima Heavy Industries, Co., Lid., Tokyo, Japan).
American Society of Mochanical Engineers, Gas Turbine Conference
and Products Show, Zurich, Switzerfand, Mar. 30-Apr. 4, 1974,
Paper 74-GT-50. 6 p. Members, $1.00; norwnembers, $3.00.

A74-27444 4 Residual stresses in gas turbine engine com-
ponents from Barkhausen noise analysis. J. R. Barton and F. N.
Kusenberger {Southwest Research Institute, San Antonio, Tex.},
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Zurich, Switzeriand, Mar. 30.4pr. 4, 1974,
Paper 74-GT-51. 9 p. 22 refs. Members, $1.00; nonmembers, $3.00.

A74-27445 The dynamic stability of wing-mounted engine
instalfations for turboprop-powered aircraft. D. J. Tree, R. G.
Alderson, J. W. Harvey, and D. R. Mason (AiResearch Manufacturing
Company of Arizona, Phoenix, Ariz.). American Society of Me
chanical Engineers, Gas Turbine Conference and Products Show,
Zurich, Switzeriand, Mar. 30 Apr. 4, 1974, Paper 74-GT-52. 7 p.
Members, $1.00; nanmembers, $3.00.

A74-27447 f Torsional stability analysis of a pas-turbine
powered helicopter drive system. M. S. Darlow {Mechanical Tech-
nology, Inc., Latham, N.Y.} and J. M. Vance (Florida, University,
Gainesville, Fla.), American Society of Mechanical Engineers, Gas
Turbine Conference and Products Show, Zurich, Switzerland, Mar.
30-Apr. 4, 1974, Paper 74-GT-54. 7 p. 9 refs. Members, $1.00;
nonmembers, $3.00. Army-supported research,

The torsional stability of a closed-loop dynamic system is
evaluated. The system is a typical transport helicopter speed
governor, gas-turbine engine, and drive train. This system is com-
pared with the stability of a similar system in which a nonlinear
coupling is included in the drive train, to determine if the coupling
will increase the torsional stability of the system. This nonlinear
coupling is designed to isolate torsional vibrations in the rotor. The
two systems are first Jinearized, using a decoupled rotor model for
the ZTS coupling, and are expressed in the form of Laplace transfer
functions, Then a Bode analysis is performed and gain and phase
margins are compared far the two systems, The nonlinear systems are
numerically simulated to determine the time response and frequency
responsa to excitation, The 2TS coupling design considered is found
to be effective in stabilizing the previously unstable helicopter drive
system. {Author)

A74.27452 § Parameter selection for multiple fault diagnos-
tics of gas turbine emgines. L, A, Urban (United Aircraflt Corp.,
Hamilton Standard Div., Windsor Locks, Conn.}. American Society
of Mechanical Engineers, Gas Turbine Conference and Products
Show, Zurich, Switzerland, Mar. 30-Apr. 4, 1974, Paper 74-GT-62. 6
p. Members, $1.00; nonmembers, $3.00.

An introduction to the fundamentals of turbine engine multiple
fault diagnosis and its relationship 1o engine parameter selection and
measurement requirements is presented. The effects of the type
{thermodynamic cycle} of the engine to be diagnosed, and the nature
of its expected problems, on the required parameters and the
attendant measurement repeatahility requirements are discussed.

{Authar}

ATA-27466 A model of convex programming for turbojet
main parameter selection optimization. G. Turcanu {Institutut de
Mecanica a Fluidelor si Constructii  Aerospatiale, Bucharest,
Rumania). American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Zurich, Switzeriand, Mar. 30-Apr. 4,
1874, Paper 74-GT-79. 6 p. Members, $1.00; nonmembers, $3.00.

A mathematical modeling of well-known methods used to define
turbojet main parameters, aiming at solution optimization, fs



described, The parameters considered inciude: compression ratio,
maximum temperature for turbine, compressor efficiency, turbine
efficiency, and others. A function representing a sum of the ratios
describing specific thrust and SFC deviations against maximum
specific thrust and minimum SFC, respectively, is derived. Main
parameter selection criteria pending on engine operation conditions
and aircraft category are introduced. Mathematical analysis for main
parameter selection optimization leads to a convex programming
model for which bath the function and the constraints are convex
functions defined by convex fields. {Author}

A74-27467 ¥ Some results from tests on a high work axial
gas generator turbine. U, Okapuu (United Aircraft of Canads, Ltd.,
Longuewil, Quebec, Canadal. American Society of Mechanical
Engineers, Gas Turbine Conference and Products Show, Zurich,
Switzerfand, Mar. 30-Apr. 4, 1974, Paper 74-GT-87. 11 p. & refs.
Members, $1.00; nonmembers, $3.00. Research sponsored by the
Canadian Defence Research Board and United Aircraft of Canada.
Aerodynamic test results are presented for a single-stage, axiat
gas generator turbine of 3.9:1 design pressure ratio. Test results are
also- shown for a number of variants on this design, indicating the
effect an aerodynamic performance of degree of reaction, nozzle and
rotor aspect ratio, rotor blade channet design, rotor tip clearance,
radial work distribution, and effect of nozzle end-wall contouring.
Detailed aerodynamic abservations are compared with analytical
predictions, Of the design parameters examined, rotor blade aspect
ratio, tip clearance, and channel diffusion were found to have the
greatest influence on losses. Operation at pressure ratios above the
design was found to be improved with ‘open’ rotor stagger, yielding a
reduced design-point degree of reaction, {Authar)

A74-27468 ¥ An automated interactive design system for
advanced gas turbines. K. M. Thomas and J. J. Piendel {United
Aircraft Cerp., Pratt and Whitney Aircraft Div., East Hartford,
Conn.). American Society of Mechanical Enginecrs, Gas Turbine
Conference and Products Show, Zurich, Switzerland, Mar. 30-Apr. 4,
1974, Paper 74-GT-82. 12 p. Members, $1.00; nonmembers, $3.00.

In the past ten vyears there has been a dramatic increase in
turbine inlet temperature in aircraft gas turbine engines. This increase
has been made possible by the application of extensive air cooling to
wurbine parts. The attendent increase in turbine design complexity
without an increase in engine design or development time has been
made possible by the development of modern computers and
computer programs. A computerized turbine automated design
system (TADSYS) developed at Prat and Whitney Aircraft makes
extensive use of computer graphics 1o meet the needs of modern
turbine design. ! {Author)

A74-27469 NEPCOMP - The Navy Engine Performance
Program. §. R. Shapiro and M, 1 Caddy (U.S. Naval Material
Command, Naval Air Development Center, Warminster, Pal.
American Society of Mechanical Engineers, Gas Turbine Confersnce
and Products Show, Zurich, Switzerland, Mar. 30-Apr. 4, 1974,
Paper 748-GT-83. 7 p. 7 refs. Members, $1,00; nonmembers, $3.00.

A general-purpose computer program is described which permits
rapid design point and off-design pertormance analyses of air-
treathing engines. The modular approach used in building the overall
program allows analysis of many engine configurations, including
multistream, multinozzle, augmented engines; shaft engines; and
ramjets. The program may be operated with or without component
maps. The result is a computational too! that can be used to perform
independent analyses of an engine manufacturer’s product, as well as
provide engine perfarmance data far use in engine-airframe design
and integration studias. {Author)

A74-27472 Study of casing treatment effects in axial flow
compressars. M. P. Boyce (Texas A & M University, College Station,
Tex.}, R. N. Schilier, and A. R. Desai. American Society of
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Mechanical Engineers, Gas Turhine Conference and Praducts Show,
Zurich, Switzerland, Mar. 30-Apr. 4, 1374, Paper 74-GT-89. 7 p.
Members, $1.00; nonmembers, $3.00. .
The phenomenon of surge in an axial flow compressor has iong
eluded the analytical fluid dynamist. In the recent years, a growing
degree of improvement and sophistication in the design of axiat flow
compressors 1o achieve higher pressure ratios has resulted in
increasingly narrow domains of stable operation. A search for
improving stability margins revealed the importance of the blade tip
region and casing treatments. The authors have approached tha
problem by both experimental and analytical methods. The results
are mutually confirming. Important new inroads have been made in
understanding the flow in the blade tip region, operation of casing
treatments, and the mechanism of the onset of surge. {Author)

AT74-27474 # Theoretical solution of high subsonic flow past
two-dimensional cascades of airfoils. C. Lakomy (Ceskomaravska
Kolben Danek, Prague, Czechoslovakia). American Society of Me-
chanical Engineers, Gas Turbine Conference and Products Show.,
Zurich, Switzerland, Mar. 30-Apr. 4, 1974, Paper 74-GT-91.6p. 9
refs. Members, $1.00; nonmembers, $3.00.

The paper presents an entirely novel theoretical solution of
inviscid flow past two-dimensional cascades of aerofoils at high
subsonic velocities. The solution is carried out in the physical plane
by the help of transformation equations derived for streamiine
coordinates. The transformation equations define the dependence
between the flow fields in the regions of incompressible and
compressibie flows past the cascade. Knowing the incompressible
flow, one can calculate the velocity distribution on an aerofail and
the outlet flow angle of the cascade in a comparatively simple way.
The method makes it possible to determing the critical Mach number
of the cascade with ease. The requisite computer time i§ relatively
shart, (Author}

AT4-27480 4 Objectives for a tourse in aircraft gas turbines.
Q. Lancaster {Pennsylvania State University, University Park, Pa.).
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Zurich, Switzerland, Mar. 30-Apr. 4, 1974,
Paper 74-GT-98, 13 p. Members, $1.00; nonmambers, $3.00.
Education is similar to other endeavors in that for effective
achievament there must be goals, Hence, teachers should explicitly
formulate learning objectives in every course they teach. Teachers
usually list only the subject matter. This should be supplemented by
precise statements as to what the students are to learn. The
statements should be operational. They should be expressed in action
words which prescribe what the student is to do, how, and under
what conditions he will democnstrate that he can do it. The
establishment of objectives is illustrated by developing them for a
course in aircraft gas turbines. (Author)

AT74-27484 ¥ Tha use of desk top computers in the teaching
of aircraft gas turbines. G. C. Oates (Washington, University, Seattle,
Wash.}. American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Zurich, Switzerland, Mar. 30-Apr. 4,
1974, Paper 74.GT-115. 11 p. Members, $1.00; nonmembers, $3.00.
The fairly recent advent of programmable desk top computers
with branching and looping capability has allowed the simple and
rapid handling of otherwise very complicated enginesring problems,
The teaching of aircraft gas turbines is particularly enhanced by the
use of such computers because remarkably accurate performanca
calcutations, design calculations, or flow field calculstions can ba
made on such' machines, The rapid calculation capability of the
computer frees the student to concern himself with the implications
of the results, rather than with the minutia of the catculations, Four
specific example programs and results are given, (Author)

A74-27486 ¥ . Integrated propulsion systems for V/STOL
transports. J, M. Zabinsky and R. N. Carter (Boeing Commaercial
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Airplane Co., Seattle, Wash.), American Society of Mechanical
Engineers, Gas Turbinge Conference and Products Show, Zurich,
Switzerland, Mar. 30-Apr. 4, 1974, Paper 74-GT-118, 11 p. 8 refs.
Members, $1.00; nonmembers, $3,00.

The integration of the propulsion system into the design of a
vertical/short takeoff and landing (V/STOL) commerciat transport
for 1985 is presented. On a V/STOL airplane it provides the force for
lift and cruise, is the sole source of energy for contro!, and is
powertal enough to handle emergencies including those within the
propulsion system itself. The propulsion system concepts all have
maderate pressure ratia fans, Some are remotely driven and can be
interconnected for power transfer, athers have integral fans., The
problems of propulsion integration and the conflicting aspects of the
various concepts are shown. The considerations of commercial
operation lead to limits aon noise generation and establish a cruise
requirement of Mach 0.75, The aircraft size, weight, and cost are the
factors by which the designs are compared. {Author)

A74-27494 ¥ Theory of rotor dynamics with coupling of
disk and blade flexibility and support structure asymmetry. N.
Klompas (General Electric Co., Gas Turbine Products Div.,
Schenectady, N.Y.}. American Society of Mechanical Engineers, Gas
Furbine Conference and Products Show, Zurich, Switzerland, Mar.
30-Apr. 4, 1974, Paper 74-GT-159. 7 p. Members, $1.00; non-
members, $3,00.

The classical theory of shaft whirling is extended to account for
three dimensional effects, due to asymmetry of support structures
and flexibility of disks and blades, often encountered in modern
aircraft engines, The shaft assumes a component of whipping in
addition to steady whirling; the resulting elliptical motion alters the
gyroscopic effect of the classical theory and introduces the possibili-
ty of coupled disk and blade vibration. A sample analysis of a model
of a representative engine rotor illustrates possible drastic inadequacy
of the classical theory, {Author)

A74.27501 Quality exponent method for planning and
interpretation of results of full-scale, low-cycie fatigue tests. E.
Schaap {Israel Aircraft Industries, Ltd., Lod Airport, Israel). Society
of Automotive Engfneers, Automotive Engineering Congress, Detroit,
Mich., Feb, 25-Mgr, 1, 1974, Paper 740218, 11 p. 7 refs. Members,
$1.25; nonmembers, $2.00.

A74-27510 Adhesively bonded taminated metal structure,
R. ). Stour [General Dynamics Cerp., Convair Aerospace Div., San
Diego, Calif.). Society of Automotive Engineers, Automotive Engi-
neering Congress, Detroit, Mich., Fab. 25Msr. 1, 1974, Psper
740259, 10 p. 6 refs. Members, $1.25; nonmembers, $2.00. Contract
No. F33615-73-C-3001.

The fail-safe advantages of laminated structure can be applied to
various types of structures such as spars, ribs, butkheads, and wing
skins. Potential application to a large area structure is discussed. One
of the preliminary designs studied involved the use of adhesively
bonded metal laminates for the lower box plate of a wing
carry-through structure. The major problems that' could be en-
countered in this application are flatness of the 0.12-in. thick
titanium sheet, sir entrapment and subsequent void formation in the
extremely large area bond, nondestrective inspection of a ten-ply
metal laminate, and hole drilling and bo!t perfarmance in a multi-ply
metal laminate. Adhesives data that must be made available include
adhesive properties such as shear modulus, large area bond effects,
overlap length/metal thickness effects, and VQ/I shear properties,

F.R.L.

A74-27511 * Consolidated presentation of fatigue data for
design applications. R. C. Rice and C. E. Jaske |Battelle Columbus
Laborataries, Calumbus, Ohin), Seciety of Automotive Engineers,
Autamotive Engineering Congress, Detroit, Mich., Feb. 25-Mar. 1,
1974, Paper 740277, 20 p. 45 refs. Members, $1.25; nenmembers,
$2.00. Contract No. NAS1-1 1344,
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AT4-27520 § Alpha Jet - A German-French joint venture. S.
Haller {Bundesamt fir Wehrtechnik und Beschaffung, Koblanz; West
Germany). Dormier-Post (English Edition}, no, 1, 1974, p. 24.28.
The original Dornier Do P 375 project was concerned with the
development of a two-seat, twin-jet trainer in response to the
German Air Force's need for a jet aircraft for elementary and
advanced training during the years from 1976 tw 1980. Similar
requirements on the part of the French Air Foree led to the Alpha
Jet TA 501 project undertaken jointly by the Federal Republic of
Germany and France. Aspects of the concept phase of the project are.
discussed together with the definition phase, the execution of the
program, and details regarding the bilateral government organization
involved, G.R.

AT4-27529 ¥ Statistical properties of vertical shear of lateral
velocity. P. Kumar. Joumnal of Applied Meteorofogy. vol. 13, Mar.
1974, p. 237-241. 6 refs. Research sponsored by the Nationat
Research Council,

The statistical properties of two-point differences, Delta v
prime, along the vertical of the lateral compenent of turbulence

- {horizontal component perpendicular to mean wind vector) in ‘the

first 150 m of the unstable atmospheric boundary layer are analyzed
with experimental data. The results of the analysis show that Delta v
prime is distributed according to the Pearson Type 1V distribution.
The standard deviation of Deita v prime is proportional to 0,11
power of the absolute value of {z sub 2 - 2 sub 14z sub 1, where z
sub 2 and z sub 1 are elevations above natural grade of the points of
concern. The skewness appears to be independent of z sub 1 and z
sub 2, and the kurtosis is a monotonically decreasing function of (z
sub 2 - z sub 1)/z sub 1. The analysis also shows no systematic-
dependence of the above-noted moments on the Monin-Obukhov
stability parameter. {Author)

A74-27591 Anglo-French collaboration - Concorde and
supersonic transport /26th Louis Bleriot Lecture/. R. Chevalier,
[Société Nationale Industrielle Aéraspatiale, Paris, France). Aerg-
nautical Journal, vol, 78, Feb.-Mar. 1974, p. 61-84.

The Gurrent status of development. of .Concorde is examined,
giving attention to range, economy, and ecology. The range of the
Concorde depends on the helding reserves required. it is argued that
a supersonic aircraft shoutd get priority at the destination because of
the express service provided by it. In this case the range of the
aircraft would be sufticient for the flight from Paris to New York.
Other methods of improving the range of Concorde are also
considered. Surveys conducted show thst a Concorde service wauld
be profitable to the airlings bacause the percentage of passengers
willing to pay the higher fare for the express service is substantially
higher than the percentage paying for the sccommndations of the
first class of the 747. G.R.

A74.27611 ¥ Complete mechanical energy utilization in
agronautical propulsion systems (0 iskorishchenju  mekhanichke
energije vazdukhoplovnikh pogonskikh grupa). S. Pivko. Srpska
Akademija Nauka | Umetnosti, Glas, Odeljenje Tekhnichkikh Mauka,
no. 10, 1973, p. 91-108. In Serbian.

Energy losses during useful power production in reciprocating
piston engines and turbajet engines are discussed, Mechanical
friction, propeller blade drag and slipstream turbulence and rotation
are considered as the causes of energy losses in the former.
Mechanical friction, incompiete kinetic-to-pressure energy” con-
version, air compression in the compressor, incomplete fuel burning,
gas flow turbulence, acceleration and drag, combustion product
expansion, and incomplete gas-to-kinetic energy conversion in the
nozzle are considered as the causes of energy losses in the latler. V.Z.

A74-27634 HS.146 progress report. A. Hofton. Flight
International, vol, 106, Apr. 11, 1974, p, 457.462.
Because many operators will use the H5.148 for stages with



flight times of about one-half hour, particular attention has been
paid to minimizing those costs which are related to the number of
flight .cycles rather than, to flying hours. A target figure for direct
maintenance ¢osts has been established and techniques are being
emptoyed to monitor and control these costs throughout the design
10 the same-extant as, for example, weight and manufacturing costs,
Lycoming reports that test-rig and flight tests have shown that the
ALF BOZ fan.engine has a high tolerance of inlet distortion, and
during accelerations with accessory loads the engine is surge-free. The
ALF 502 is built up from four basic modules that can be handied
and serviced sepatatelv, and are interchangeable between engines.
F.R.L.

A74-27674 . What do aircraft reliability statistics prove. L.
Kahn {Boeing Co., Seattle, Wash.}. /nteravia, vol. 29, Apr. 1974, p.
325, 326.

There appears to be a significant variance between conclusions
drawn fram the available airline statistics with regard to the relative
merits and pedormance of mde bodv ‘commercial transports. The
reasons for the discrepancies are explored Analyses of the mechani-
cal schedule refiability data of similar models operated by different
airlines seem to emphasize the lmportant effect of route structure.
Other variahles, such as training and operating procedures, can
sccount for the proficiency spread between operators flying over
simitar routes, G.R.

i

ATA-27773 % ¥ Forecast of jet engine exhaust emissions for
future high altitude commercial aitcraft. J. Grobman and R. D.
Ingebo  {NASA, -Lewis Research Center, Cleveland, Ohio). LS.
Departrment of Transportation, Conference on Climatic Impact
Assessment, 3rd, Cambridge, Mass., Feb. 26-Mar. 1, 1974, Paper 32
p. 35 refs..

Projected minimum levels of engine exhaust emissions that may
be practicably achievable for future commercial aircraft operating at
high aftitude cruise conditions are presented. The forecasts are based
on: (1) current knowledge of emission characteristics of combustors
and augmentors; {2} the current status of combustion research in
emission reduction technology; and (3} predictable trends in com-
bustion systerms and operating conditions as required for projected
engine designs that are candidates for advanced subsanic or super-
sonic commercial aircraft. Résults are presented for cruise conditions
in terms of an emission index, g poliutant/kg fuel. Two sets of engine
exhaust emission predictions ‘are presented: the first, based on an
independent MASA study and the second, based on the consensus of
an ad hoc cormmittee composed of industry, university, and

government representatives. The consensus forecasts are in general =

agreement with the NASA forecasts. {Author]

ATA-Z27776 Frankfurt's scheduled traffic mathematically
analyzed. Ajrport Forum, val. 4, Mar. 1974, p, 9-16, In English and
German.

As in many other fields, an increasing application of the
mathematical approach is also discernible in the transport area,
Complex processes are reproduced in suitable mathematical models
and run through the computer. An analysis is made of the
dlstnbutmn of takeoffs and landings at Frankfurt Rhein-Main
Atrport on a peak day in 1873, as a contribution to the analysis of
the operating loads of busy major alrports with parallel runway
systerns. . - (Author)

A74-27807 # Acquisition signal design for satellite-aircraft
commumcatlons R. M. Gagliardi {Southern California, University,
,Los Angeles, Calif.). American Institute of Aeronsutics and Astro-
naut:cs, Communications Satellite Systems Conference, 5th, Los
Angefes, Cafif, Apr. 22-24, 1974, Paper 74-437. 6 p. Members,
$1.50; nonmerbers, $2.00.

A study is made of the interference effects when rapid
acquisition techniques are used in a multiple-access environment. The
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prime object is to determine the manner in which the actual
acquisition waveform structure effects the overall system perfor-
mance. When interference variance is used as a criterion, it is shown
that rapid acquisition waveforms made up of component waveforms
having disjoint, flat, wideband spectra produce minimal interference.
The result suggests the use of coded-tone acquisition waveforms, The
results have application to ranging, surveillance, or navigation
operations performed between transmitter-receiver pairs,  (Author}

AT4- 27809 # CONUS aéronautical radionavigation by satel-
lite. |. G. Stiglitz {M!T, Lexington, Mass.}. American Instituete of
Aeronaut:cs and Astronautics, Communications Sateilite Systems
Conference, 5th, Los Angeles, Calif, Apr. 22-24, 1974, Paper
74.439. 7 p. 17 refs. Members, $1.50; nonmembers, $2.00. Research
supported by the U.5. Department of Transportation.

Qver the past half decade a variety of satellite system concepts
have been promulgated as solutions to the CONUS ATC problems.
By categorizing these, it is possible to draw some general!y valid
abservations about the characteristics of each of these. By selecting
system architectures representative of each category, %ey technical
aspects of systems within each category can be explored. Critical
aspects illuminated include: avionics complexity, required number of
sateliites, system vulnerability, capacity, required ground procassing,
and accuracy. {Author)

A74-27811 Access control techniques for satellite mobile
communications tystems. J. J. Bisaga and H. A. Blank (Computer
Sciences Corp., Falls Church, Va.). American Institute of Aero-
nautics and Astronautics, Communications Sateflite Systems Con-
ference, 5th, Los Angeles, Calif., Apr. 22.24, 1974, Paper 74-441. 12
p. Members, $1.50; nonmembers, .$2.00.. U.S. Department of
Transportation Cantract No, TSC-BB5,

Resutts of a study conducted to develop technlques of
communication/surveillance traffic management for aircraft-satellite
systems. Specifically, system configurations, complete with access
control subsystems, have been conceived, analyzed, compared to ong
another, amd conclusions reached as to performance capabilities.
These configurations were developed for the contemplated AERO-
SAT Atlantic Oceanic ATC System. Five basic system configurations
are reported along with a like number of other systerns representing
variations of the basic configurations. These configutations have been

developed with respect to satellite coverage estimates, system
communication capacity, and multiple access, modulation, and
demand access control methodologies, (Authof)

A74-27844 # Some aspects of airfoil stal) in low-speed flow.
H. C. Kao {Northrop Corp., Hawthorne, Calif.). Jouma.' of Ajrcraft,
vol. 11, Mar. 1874, p. 177-180. 8 refs.

In the process of reviewing some existing data on low-speed
airfoil stalling, it was found that it is paossible to correlate the
pressure distributions in the long bubbies of thin-airfoil stalling by
using the reduced coordinates originally intended for the separation
of base flow. The correiation so obtained bears close resemblarice ta
the one for base flow. An existing correlation curve of leading-edge
reseparati-on is used with measurements on NACA 0010 and NACA
66{sub three)-018 airfoils to indicate the possibility of prediciing the
allowable angte of attack %ot maximum lift of moderately. thick
airfoils. (Author]

A74-27846 # On calculation of induced drag and conditions
downstream of a lifting wing. W, R. Sears (Cornell University, Ithaca,
N. Y.}, Journal of Aircraft, vol. 11, Mar, 1974, p. 191, 192.
Cansideration of certain subtleties connected with the calcuta-
tion of the induced drag of a wing in terms of conditions far behind
it. These subtleties cast light on some interesting facts concerning the
flow downstream of a lifting wing system and arise from the fact
that, for a lightly loaded wing, the drag is a second-order quantity.
Considering specifically a wing of elliptic |ift distribution, it is shown
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that the induced angle far downstream cancels cut of the calculation
and that the net pressure contribution is a force directed upstream.
ABK.

A74-27848 YF-17 evolved from previous data base, D. E.
Fink. Aviation Week and Space Technology, vol. 100, Apr. 15, 1974,
p. 46, 47, 49-51,

Northrop's YF-17 twin-engine twin-tail lightweight fighter,
designed for high maneuverability on the basis of advanced aero-
dynamic technigues developed by the company to meet basic air
combat requirements, is examined. The design is based on experience
obtained with the T-38 Talon trainer, the F-5 fighter and trainer
serigs, and the P-B30 Cobra fighter. The principal design character-
istics of the craft developed with emphasis on climb, acceleration,
and turning rate in the Mach 0.9 to 1.5 range are discussed and
ilustrated. VP,

A74-27849 Stratospheric survey aircraft developed. Avia-
tion Week and Space Technology, vol. 10D, Apr. 15, 1974, p. 62, 63,
65.

A remotely pitoted small-scale aircraft under development,
intended to fly stratospheric survey missions with a ceiling of up to
100,000 ft, is examined. Termed the Mini-Sniffer, the canard aircraft
will have a maximum gross takeoff weight of 145 |b and a payload of
25 Ib, The two-stroke hydrazine monopropellant reciprocating
engine [driving a variablediameter propetler} is mounted in the aft
pusher position to eliminate interference with the nose-mounted air
sampling probes. The main wing is a high-aspect-ratio design with a
span of 18 ft, an area of 35.5 sq ft, and a sweep angle of 20 degrees.

V.P.

A74.27884 4 Automation of measurements and of data
processing for experiments in an 1L-18 aircraft laberatory (K voprosu
avtomatizatsii izmerenii | obrabotki rezul'tatov eksperimentov
samoleta-taboratorii IL-18). A. A. Buznikov and N. A, Paliakova. In:
Radiation studies in the atmosphere. Leningrad,
Gidrometsoizdat, 1973, p. 124-133, 16 refs. In Russian.
Considerations are given for automation of the recording
equipment in an airbarne labaratory carried by an IL-18 aircraft for
meteorclogical and earth resources studies under a recently initiated
program of energy corwersion studies in the earth-atmosphere
interface, It is suggested that the currently used analog signal
recording system be changed to a discrete signal recording system. It
is also indicated that the present data acquisition and processing
systemn should be computerized for automatic eperation. V.Z,

ATA-27894 Reflection-measuring aircraft instruments. 1l -
Spectral albedometer {(Samoletnye pribory dlia izmereniia otrazhe-
niia. 1 Spektral’'nyi al’'bedometr). V. k. Korzov and L. B.
Krasil‘'shchikov, In: Radiation studies in the atmosphere,

Leningrad, Gidrometecizdat, 1973, p. 200-204, 8 refs,
In Russian.

The optical scheme and principles of operation of a spectral
albedometer in which the incoming and outgoing radiation pass
successively through the same filters to a common receiver are
discussed. In combination with a spectral device for measuring the
relative luminance indicatrix, the atbedometer will measure the
spectral reflection coefficients, when mounted at the wing tip of the
aircraft, V.P,

AT4-27898 4 The problem of increasing the operational
precision of electrolytic sensors (K voprosu povysheniia tochnosti
raboty elektroliticheskikh datchikov). la. E. Shcherbakov, N. A.
Zatravkin, and K. M. Konstantinovich (Moskovskii Institut In-
rhenerov Geodezii, Aerofotos’emki i Kartografii, Moscow, USSR).
Geodeziia i Aerofotos’emka, no. 6, 1973, p. 113-117. In Russian.
Electralytic sensors used for measuring the angle of inclination
exhibit a dead zone near the horizontal position and show poor
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accuracy at small angles of inclination as a consequence. This
drawback is eliminated in a proposed differential bridge circuit which
provides a difference reading of signals from two sensors mounted on
& common base. The sensors form identical nonzero angles with the
horizontal plane when the base is at ero inclination, and the
difference signat for this initial position is equal to zero. TM.

A74-27889 Protection of an optical sensor against vibra-
tion of the flight vehicle (Zashchita opticheskogo datchika ot
vibratsii letatel'nogo apparata). A. L. Lysenkov and V. A, Perav.
Geodeziia { Aerofotos'emka, og. 6, 1973, p. 119125, 6 refs. In
Russian.

Aircraft structural vibrations give rise to an error compenent in
the output of an optical sensor that generates a freguency-modulated
electric signal {with frequency proportional to the ratio of flight
velocity to flight altitude) for automatic flight-axis control of
exposure in aerial photography. The present work describes theore-
tical and experimental studies of vibration-damping sensar mounting
designed to minimize the effect of random aircraft vibration.
Recommendations include design guidelines far sensor mountings,
differential-bridge circuit wiring of photosensors to eliminate low-
frequency components in the signal spectrum, spatial filtering to
eliminate high-frequency components, and the use of electrical
bandstop filters tuned to the frequency of mechanical-vibration
camponents. T.M.

AT4-28050 # inverse transonic flow calculations using ex-
perimental pressure distributions. L. A. Carlson {Texas A & M
University, College Station, Tex.). AJAA Journal, val. 12, Apr. 1974,
p. 571, 572.

A finite-difference procedure is used for the determination of
the nonlinear small-perturbation potential in a transonic flow about
an airfoil by direct or mixed direct-inverse calculations. (t is
demonstrated that the inverse transonic flowfield calculations using
the perturbation potential as the independent variable are consistent
with direct calcuations, and that the inverse transonic caleulatians
by this method are useful in describing the effects of viscous-inviscid
interactions invalved, V.2

AT74-28075 # Automated piloting of heavy aitcraft {Avtoma-
tizirovannoe vozhdenie tiazheiykh samoletov). V. N. Vasilinin.
Moscow, Voenizdat, 1973, 200 p. 30 refs. In Russian,

The principles of design of piloting-navigational complexes and
the fundamentals of a method of piloting an entire class of modern
heavy aircraft are outlined in a generalized manner. Following a
review of basic concepts, a detailed account is given of the structure
of piloting-navigational complexes used in subsonic and supersonic
heavy aircraft, and generalized criteria for evaluating such complexes
are proposed. The role of the central navigational computer in
processing data received by sensors of primary parameters is
discussed. A brief description is given of ordinary navigation charts
used for piloting heavy aircraft, and the principles of operation ot
integral indicators are outtined in accordance with the classification
adopted for piloting-navigational complexes. A procedure is
developed for carrying out a standard high-aftitude automated flight,
and the measures required in the preparation of the crew and the
pilating-navigational complex for long automated flight are
discussed. AB.K.

AT4-28169 * Application of unsteady lifting surface theory
to propellers in forward flight, C. E. Hammond, H. L. Runyan, and J.
P. Mason {NASA, Langley Research Center, Hampton, Va.). AJAA,
ASME, and SAE, Structures, Structural Dynamics and Materials
Conference, 15th, Las Vegas, Nev., Apr. 17-19, 1374, AIAA Paper
74-419. 11 p. 10 rets. Members, $1.50; nonmembers, $2.00.
Development of a theory for determining the aerodynamic
forces for unsteady, compressible subsonic flow on a propeller in



forward flight. The acceleration potential method is used in
developing the basic downwash integral equation which gaverns the
flow. This integral equation is solved by the doubet-lattice method,
which consists of placing ‘load” lines at certain locations on the chord
and satisfying the downwash condition at other selected positions.
The. examples presented include the spanwise and chordwise loading
on a rotating. propetler for incompressible flow, an example of
compressible flow calculations, and, finally, a calculation illustrating
the lass of aercdynamic damping of a propeller blade due 10 the
passage of the blade over its own wake. ) {Author}

AT4-28173* ¥ Optimal aeroelastic design of an obligue wing
sttucture. L. B. Gwin (NASA, Ames Research Center, Moffett Field,
Calif.}. ATAA, ASME, and SAE, Structures, Structural Dynamics and
Materials Conference, 15th, Las Vegas, Nev., Apr. 17-18, 1874,
AIAA Paper 74-349. 7 p. 2 refs. Members, $1.50; nonmembers,
$2.00. Research supported by the National Research Council and
NASA.

A procedure is presented for determining the optimal cover
panel thickness of a wing structure to meet specified strength and
static aercelastic divergence reguirements for minimum weight.
Efficient reanalysis techniques using discrete structural and aero-
dynamic methods are used in conjunction with redesign algorithms
driven by optimality criteria, The optimality conditions for the
divergence constraint are established, and expressions are obtained
for derivatives of the dynamic pressure at divergence with respect to
design variables. The procedure is appled to an oblique wing aircraft
where strength and stiffness are critical design considerations for
sizing the cover thickness of the wing structure. - {Author)

A74-28283 * Instrumentation for airbreathing propulsion;
Proceedings of the Sympasium, U.S. Maval Postgraduate School,
Monteray, Calif., September 19-21, 1972 Symposium sponsored by
the L5, Air Force, LS. Navy, U 5. Army, and NASA. Edited by A
E. Fuhs (U.S. Naval Postgraduate School, Monterey, Calif.) and M.
Kingery (ARO, Inc., Arnold Engineering Development Center,
Arnold Air Force Station, Tenn.). Cambridge, Mass.,, MIT Press

- {Progress in Astronautics and Aeronautics. Volume 34}, 1974. 547 p.
$20. :

MNew developments and refinements in measuring technigues
used for both ground testing and in-flight control, diagnosis, and
manitoring of airbreathing combustors are analyzed in a number of
papers. Some of the techniques studied include the application of
taser velocimeters for flow measurements; on-the-shaft data systems
for rotating engine components; total pressure averaging in pulsating
flows; fiber optic and laser digital pressure transducers; holography
of nozzles, jets, and spraying systems; application of the Raman
effect fo flowfield diagnostics; holography of JP-4 droplets and
combusting boron particles; the use. of a laser-powered optical
proximity probe in advanced turbofan engine development; pyrom-
etry for measurement of surface temperature distribution on a
rotating turbine blade; an ultrasonic turbine inlet gas temperature
sensor; automatic detection and suppression of inlet buzz; and
electrostatic probes for sensing incipient engine failure.

P.T.H.

A74-28285 * Research instrumnentation requirements for
flight/wind-tunnel tests of the YF-12 propulsion system and relsted
flight experience. W. G. Schweikhard and E. J. Montoya (NASA,
Flight Research Center, Edwards, Calif.). In: Instrumentation for
girbreathing prepulsion; Proceedings of the Symposium, Monterey,
Calif., September 19-21, 1972 Cambridge,
Mass., MIT Press, 1974, p, 19-39. 12 refs.

Description of the requirements for a comprehensive flight and
wind-tunnel propulsion research program to examine the predict-
ability of intet performance, evaluate the effects of high-frequency
pressure phenomena on inlets, and investigate' improved control
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'A74-28286 *

A74.28298

concepts in order to cope with airframe interactions. This program is
unique in that it requires precise similarity of the geometry of the
flight vehicle and tunnel modes; the test conditions, including local
flow at the inlet; and instrumentation. Although few wind-tunnel
instrumentation problems exist, many problems emerge during flight
tests because of the thermal environment. Mach 3 flight temperatures
create unique problems with transducers, connectors, and wires, All
must be capable of withstanding continuous 1000 F temperatures, as
well as the mechanical stresses imposed by vibration and thermal
cycling. {Author)

Instrumentation for in-flight determination of
steady-state and dynamic inlet performance in supersonic aircraft, R,
H. Smith and F. W. Burcham, Jr. {(NASA, Flight Research Center,
Edwards, Calif.). In: |nstrumentation for airbreathing propulsion;
Proceedings of the Symposium, Monterey, Calif., September 19-21,

1972, Cambridge, Mass., MIT Press, 1974, p.
41-58. 9refs.
AT74.28287 System for evaluation of F-15 inlet dynamic

distortion. A. P. Farr and G. A. Schumacher {McDonnell Aircraft
Co., St. Louis, Mo.}. In: Instrumentation for airbreathing propulsion;
Proceedings of the Sympaosium, Monterey, Calif., September 19-21,
1972, Cambridge, Mass.,, MIT Press, 1974, p.
59-75; Discussion, p. 75, 76.

An instrumentation and data acquisition system for evaluating
inlet dynamic distortion has been developed for use in the F-15
full-scale wind-tunnel and flight-test programs. The sysiem consists
of the following: high- and low-frequency-response pressure trans-
ducers mounted in an infet rake, data acquisition systems for both
high- and low-response measurements, and an analog camputer for
sconomical evaluation of dynamic distortion data. The rake incor-
porates 48 low-response and 48 high-response. total-pressure probes,
arranged in an eight-leg, six-ring, configuration. The transducers for
the low-response probes are located in a temperature-controlled
compartment within the engine nose dome. The high-response
transducers are located on the rake legs, adjacent to the low response
probes. After filtering, separate data acquisition systems record the
low- and the high-response data. The combined total pressure signal,
made up of the low- and high-response signals, has a nearly flat
response from 0 to 1000 Hz. {Author}

AT4-28296 ¢ Modularized instrument system for turbojet
engine test facilities. W. C. Nieberding and D. R. Englund, Jr.
(NASA, Lewis Research Center, Cleveland, Ohiol. in:" Ins-
trumentation for airbreathing propulsion; Proceedings of the Sym-
posium, Monterey, Calif., September 19:21, 1972,

- Cambridge, Mass., MIT Press, 1974, p. 205-215.

A new modular instrument system is being developed to handle
the many channels of data commonly encountered in turbojet engine
testing. Each module contains a group of transducers and all the
signal conditioning, multiplexing, and digitizing electronics necessary
far direct interface with a digital computer. The digital interface
within each module is the same for all modules. Each module
provides a controlled environment for its contents. A minicomputer
in the control room gathers the data, performs some on-line
calculation and display, and interfaces with a shared recording and
computing system, The advantages of this system are (1) ‘reduced
manpower for system installation, setup, and checkout; [2) standard-
ized equipment interfaces; {3) increased reliability through automatic
system testing and through minimization of manual adjustments; and
{4) reduced cost through minimization of wiring and simplification
of control room display. {Author}

A74-28298 Current state-of-the-art for airbreathing com-
bustor measurements. W. M. Shaffernocker (General Electric Co.,
Aircraft Engine Group, Evendale, Ohiol. In: lnstrumentation for



A74-28303

airbreathing propulsion; Proceedings of the Symposium, Monterey,
Calif., September 19-21, 1972 Cambridge,
Mass., MIT Press, 1974, p. 227-246; Discussion, p. 245, 247. 8 refs.

Combustor exhaust gas temperature is the most important
measurement in aséessing the combustion efficiency of advanced
aircraft engines and determining exhaust profile. This measurement is
accomplished principally by the use of either thermocouple or gas
analysis. Embedded and flame spray thermocouple attachments have
been devefoped for measurement of structure temperature. Measure-
ment of combustion instability was the first major use of unsteady
pressure measurgments in engine testing. Piezcelectric tramsducers
mounted on a nonresonant probe tube have been used but are now
being replaced with miniature semiconductor transducers which are
much less subject to trouble from dirt, moisture, and particularly the
vibration and high noise environment of an engine test. {Author)

AT74-28303 Use of laser-powered optical praximity probe
in advanced turbofan engine development. H. D. Hardy {United
Aircraft Corp., Pratt and Whitney Aircraft Div., West Palm Beach,
Fla.}. In: Instrumentation for airbreathing proputsion; Proceedings of
the Symposium, Monterey, Calif., September 19-21, 1972..
Cambridge, Mass., MIT Prass, 1974, p. 317.323.

A laser-powered optical proximity probe was developed for
measurement of the clearances between rotating and stationary
companents in gas-turbine engines. The determination and precise
control of these clearances during all aspects of aircraft engine
operation are essential not only for safe operation but to ensure
optimum performance. Test results utilizing the optical probe reveal
the complex nature of the expansion and contraction of typical
turbine components during engine transient operation. The probe,
consisting of a taser light source, optical fibers, and hard aptics plus 2
TV monitor, has measured consistently clearance variations from O
to 0.100 in. with accuracies of 0.002 in. at turbine airflow operating
temperatures above 2400 F, Possible utilization of the laser probe
encompasses flight test applications and in-service engine con-
ditioning monitoring, {Author}

A74.28309 Turbine blade pyrometer system in the control
of the Concorde engine. K. R. Curwen (Kollsman Instrument, Ltd,,
Southampton, England). In: Instrumentation for airbreathing propul-
sion; Proceedings of the Symposium, Monterey, Calif., Septernber
19-21, 1972.. - Cambridge, Mass., MIT Press, 1974,
p. 399-407, -

The salient features of the pyrometer system for the Concorde’s
Olympus engine are described, Duplex channels are provided for each
engine; these feed the two lanes of the engine control system. The
temperature signa! is used to limit the engine fuel flow 50 that
excessive blade temperatures are avoided. By the use of pyrometry,
the necessity of deducing blade temperature from exhaustgas
thermocouple measurements is eliminated, enabling the engine to be
uprated. The average engine thrust and efficiencv are thereby
increased, which is especially significant for 2 supersonic transport.

(Author)

A73-28311 Engine sensary requirements for energy
management. |. A. Carnegis {USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio). In: Instrumentation for airbreathing
propulsion; Proceedings of the Symposium, Monterey, Calif.,
September 19-21, 1972, | Cambridge, Mass., MIT
Press, 1974, p. 419-4386.

Advanced high-performance military fighter and bomber sys
tams must use an advanced technique of energy management. Energy
management in terms of optimum throttle and fiight path will yield
significant improvements in fuel, time, and distance aver convan-
tionally oparated aircraft. Nominal flight path performance for
certain mission segments is compared to fixed throttle optimum
flight path performance and to variable throttla optimum flight path
performance, Mission throttle control parametars are identified that
can be measured in the engine and on the airframe during flight.
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These parameters are used to serve as indicators of the optimum
throttle position. This avoids the necessity of carrying extensive
throttle position data on board the aircraft. Sensors and transducers
that may be used in the flight control/engine throttte control system
are discussed. {Author)

AT4-28313 Automatic detection and suppression of inlet
buzz. L. O. Billig (Boeing Co., Seattle, Wash.). In: Instrumentation
for airbreathing propulsion; Proceedings of the Symposium, Mon-
terey, Calif., September 19-21, 1972, Cambridge,
Mass., MIT Press, 1974, p. 453-460.

The buzz detector/suppressor, which was developed for the SST,
operated on the same pressure ratio signal used for bypass controd
when the inlet was not started. The signal was filtered, rectified, and
integrated so that an output signal was generated when flow
disturbances of buzz frequency were encauntered. This output signal
was summed with the contral signal to drive the inlet bypass doors
open and stabilize the flow. The signal decayed when the flow
stabilized so0 that normal control was then resumed. Results of
wind-tunnel tests run on a 1/6 scale model under clased-laop control
are given. In these tests, buzz was suppressed, typically, in 0.4 sec
after unstart. In other tests with the suppressor, flow was stabilized
at 3 deg inlet angle of incidence while, without it, the inlet buzzed
until the tunnel was shut down. {Author)

AT74.28314 Engine condition monitoring_ as a part of the
propulsion management concept. R. K. Sibley (United Aircraft
Corp., Pratt and Whitney Aircraft Div., East Hartford, Conn.). In:
Instrumentation for airbreathing propulsion; Proceedings of the
Symposium, Montérey, Calif., September 19-21, 1972
Cambridge, Mass., MIT Press, 1974, p. 463-470.
Optimum use of airbreathing engines may be achieved by
monitoring significant engine parameters in flight and using a data
analyzing system which provides engine diagnostics based on these
parameters. There have been recent significant accomplishments of
propulsion monitoring equipment in terms of flight-worthy re-
liability and accuracy. The equipment can be designed to accommo-
date aircraft weight and volume constraints and maintain the
necessary credibility of the acquired data. By selectively acquiring
in-flight data, the equipment will provide the user with only
meaningful information regarding the operational condition of the
engine. The concept of an in-flight condition monitoring system
developed to maximize maintenance effectiveness and safety of flight
is investigated. Instrumentation and hardware requirements, con-
sidering concept goals, weight, volume, and cost, are discussed.
(Author)

A74-28315 Inflight engine condition monitoring system.
G. C. Van Cleve {General Motors Corp., Detroit Diesel Allison Diy.,
Indianapolis, Ind.}. In: Instrumentation for airbreathing propulsion;
Proceedings of the Symposium, Monterey, Calif., September 19-21,
1972, Cambridge, Mass., MIT Press, 1974, p.
471479,

Description of a prototype in-flight engine condition monitoring
system designed to monitor engine operation and automatically
record data during selected flight modes, engine limit excaedances,
and transient engine conditions. The recorded data are analyzed at
the completion of a flight or at the end of the day by a computer
program which outputs engine status and maintenance actions if
required. In addition, the recorded data are suitabte for “trending’ at
some central computer location, {Author}

A74-28316 A systems engineering approach to effactive
engine candition monitoring. D. W, Laiby {General Electric Ca.,
Aircraft Engine Group, Evendale, Ohic). In: Instrumentation for
airbreathing propulsion; Proceedings of the Symposium, Monterey,
Celif., September 18-21, 1072, Cambridge,
Mass., MIT Press, 1974, p. 481.498.

The development and application of a varlety of engine



condition monioring technigues and equipment are being ac
celerated currently as a result of increasing demands for improved
aircraft flight readiness availability, improved mission success prob-
ability, and reduced maintenance costs. Although individual monitor-
ing methods provide valuable information, opurmum effectiveness
can be achieved only through their application and utilization in an
ergineered system of complementary techniques, To achieve ef-
fective condition monitaring, therefore, an integrated system of
airborne and ground monitoring, diagnostic, and inspection tech-
nigues and eguipment applied to aireraft turbine engines for
purposes of problern detection, isolation, and trend monitoring is
required, [Author}

A74-28318 Engine aids and the metrologist syndrome. H.
M. Snowball (USAF, Flight Dynamics Laboratory, Wright-Patterson
AF8 Ohio). In: Instrumentation for airbreathing propulsion; Pro-
eesdmgs of the Symposium, Monterey, Calif., September 19-21,
1872, | Cambndgs Mass., MIT Press, 1974, p.
505-514. 12 refs.

Exploration of the cost of ownership factors associated with
engine condition monitoring systems (ECMS). Use of ECMS in
commercial aviation already has shown great payoff in maintenance;
greater payoff is anticipated for military aircraft in terms of mission
completion, saved engines, and better maintenance scheduling.
However, with increasing ability to make measurements and identify
indicatars of perfarmance, there will be growth in ECMS cost,
complexity, and maintenance. Means are recommendead -for avoiding
the metrologist syndrome of over-instrumentation. {Author}

A74-28320 Engine condition monitor system to detect
foreign object damage and crack development. H. R. Hegner (T
Research Institute, Chicago, !IL). In: Instrumentation for air-
breathing propufsion; Proceedings of the Symposium, Monterey,
Calif., September 19-21, 1972, - Cambridge,
Mass,, MIT Press, 1974, p. 531-547,

The inspection of compressor rotor blades on an aircraft jet
engine is generally a difficult and time-consuming problem. TFest and
analysis demonstrated that significant foreign object damage (FOD)
resulted in one or more of the blade-tip parameters exceeding the
specified tolerance limits by a large value. By suitabie tip-parameter
sensor design, impartant evidence of FOD or crack development can
be monitored. An exptoratory model system using tip-parameter
sensors was developed for detecting tip curl, blade-tip twist, and
blade-tip-to-blade-tip  spacing which exceeds the normal engine
1olerances of these quantities on an operating engine. Although this
type of blade deformation is only a percentage of total FQOD found
on blades, a strong correlation appears to exist between this
deteciable damage and the total extent of FOD, [Author)

A74-28351 Two surprises for the Hanover exposition:
Thrust gondola SG 86, Fanliner - Porsche of the air (Zwei
Uberraschungen fiir die Hannover-Schau: Schubgondel SG 85,
Fanliner - Porsche der Luft). Deutscher Aerokurier, vol, 18, Apr,
1974, p. 226-228. In German.

The ‘thrust gondola’ is 8 thrust-providing device which can be
mouhted on a glider. The new device consists of a shrouded
propelier, a Wanke! engine, a sound attenuation system, and a
~overing structure which ensures adequate cooling. Powered gliders
with low operational noise characteristics can be obtained by using
the new device for the propuksion of gliders. A mwo-place sporis
aircraft, the RFB Fanliner, is currently being developed in coopera-
tion batwesn a German and an American aerospace firm, The
Fanliner fuselage has about tha same height as a Porsche automobile.
The alrcraft uses a shrouded propeller and a Wanke! engine. The
flight characteristics of the new aircraft are similar to those of a jet.

G.R.

A74.28419 Some extenzsions of thin-shock-layer theery. L.
C. Squire {Cambridge University, Cambridge, England). Aeronautical
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method.

A74-28433

Quarterly, vol. 25, Feb. 1974, p. 1-13. 18 refs.

In the usual form of thin-shock-layer theory, it is ‘assumed that
the flow about a lifting body ¢an be expanded in terms of the inverse
density ratio across a basic obligue shock wave lying in the plane of
the leading edges of the body. In this paper, it is shown that more
accurate results can be obtained by moving the basic shock closer 1o
the calculated shock wave below the body. The results obtained
show why the original form of thin-shock-layer theory often gave
good agreement with experiment in conditions which appeared to be
outside the range of validity of the theory. [Author)

A74-28420 Solution of the nondinear ditferential equa-
tons for finite bending of a thin-waled tube by parameter
differentiation. T, Y. Na and C. E. Turski {Michigan, University,
Dearborn, Mich.), Aeronautical Quarterfy, vol. 25, Feb. 1974, p.
1418, 7 refs,

A74.28421 Minimum induced drag of non-planar ground
effect wings with small tip clearance. T. Kida and Y. Miyai (Osaka
Prefecture, University, Osaka, Japan), Aerpnautical Quarterly, vol.
2B, Feb, 1974, p. 19-36. 11 refs. Research supported by the
Matunaga Memorial Foundation.

This paper treats theoretically the problem of the minimum
induced drag of nonplanar ground effect wings with both tips very
close to the ground, within the limitations of the linearized
lifting-line theory. The gap clearance between the wing tip and the
ground is assumed to be very small and, using this small parameter,
an approximate theory, which yields the minimum induced drag of a
nonplanar ground effect wing, is formulated by the method of
matched asymptotic expansions. As a check on the accuracy of the
method, this theory is compared with the exact theory for a
semicircular wing. This shows that the present method is accurate
within the small gap clearance. {Author)

AT4-2B423 A simple integral mathod for the calculation
aof thick axisymmetric turbulent boundary layers. V. C. Patel {lowa,
University, 1owa City, lowal. Aeronsutical Quarterly, vol. 25, Feb.
1974, p. 47-58. 21 refs. Contract No. NOOD14-68-A-01 96-0002.

A simple integral method is described for the calculation of a
thick axisymmetric turbulent boundary layer. it is shown that the
development of the houndary layer can be predicted with acceptable
accuracy by using an approximate form of the momentum-integral
equation, an appropriate skin-friction law, and an entrainment
equation obtained for axisymmetric boundary layers. The method
also involves the explicit use of a velocity profile family in order to
interrelate some of the integral parameters. Awailable experimental
results have been used to demonstrate the general accuracy of the
{Author)

A74-28432 ¢ Biack-box philosophy in relishility of aircraft
structures. J. Drexler. Zprava VZLU, no. Z-20, 1974. 10 p. 20 refs.

The presented report deals with some problems encountered
when establishing tirst tife estimations of the theoretical design as
well as when experimentally verifying the reliability of an airframe.
A nontypical black-box approach is shown in deriving a non-
stationary stochastic hypothesis of cumulative fatigue damage for the
case where a two-dimensional random loading pracess is acting on
the input of the structure under investigation. Results of the
thegretical investigation were compared with experimental data
gained from fatigue tests of a breaking undercarriage strut of the
well-known jet-trainer L-29 Delphine. {Author)

AT4-28433 4 The use of magnetic recerding in measurament
systams for in-flight measurements {Pouziti magnetickeho zaznamu v
mericich retezcich pro letova mereni). K. Suchy, Zpravoda VZLU
no. 6, 1973, p. 7-21. 24 refs, in Czech.



A74-28434

Consideration of the requirements imposed on the onboard and
ground portions of measurement systems for in-flight measurements.
A brief description is given of an analog recording-reproduction
systemn which incfudes a measuring tape recorder. It is shown that the
requirements of developed aircraft tests can be satisfied only by the
use of a combination of series PCM recording, FM muhtiplex, and
recording by a method of wideband freguency modulation in a
hybrid magnetic system supplementsd by telemetric transmission,
The information flow in the numerical part of the system is
determined, and its structure is indicated. A brief analysis is made of
possible methods of processing series PCM signals from in-flight
measurements. ABK,

A74-28434 Current state of development of lubricating
oils for aircraft turbinae engines (Soucasny stav vyvoje mazacich oleju
lateckych turbinovych motoru). J. Krotky, Zpravedsj VZLU, no. 6,
1973, p. 23-27. 12 refs. In Czech.

Consideration of the problems connected with ensuring the
quality of lubricating oils for gas turbine engines for subsonic and
supérsonic aircraft. After poting the conditions under which such
lubricants must operate and the failure of lubritants manufactured
out of petreleum 10 meet all the requirements, the development of
new types of synthetic lubricants is discussed, in particular, two
types of ester-base lubricants. The possibility of developing
fubricants suitable far supersonic transport aircraft is also considered,
gince the ester-base lubricants are suitable only for short-duration
supersonic flights. ABK.

A24-28435 4 New developments in aircraft instrumentation
{Novinky v pristrojovem vybaveni). J. Heissiger. Zpravodaj VZLU,
no. 6, 1973, p. 29-36. tn Czech,

Review of the current trends of development of onboard aircraft
instrumentation, including examples of new flight instruments,
ingtrument systermns, and instruments for monitoring power plants.
The instruments discussed include a two-pointer speedometer, &
combination speedometer and machmeter, a two-pointer altimeter, a
servomechanical altimeter, an rpm meter, a jet gas temgpeérature
meter, and a combination indicator of various power plant parame-
ters. ABK.

A74.28436 §# A review of aircraft measurement technigues
{Hiidka letecke merici techniky). J. Tuma. Zpravedaj VZLU. no. 6,
1973, p. 37-40. In Czech.

Description of the parameters of a number of recently
developed instruments and systems used in aircraft measurement
technology. The basic properties of digital voltmeters are reviewed,
as well as the factors governing the chpice of a particular voltmeter.
A detailed description is then given of the operation of Schlumberger
‘Master Series' digital voltmeters, Also discussed are some secondary
pressure standards and systems for onboard tensometric and thermo-
couple measurements produced by this firm, Finally, some new types
of calculators produced by Hewlett-Packard for scientific and
technical catculations are described. AB.K,

AT4-28457 Experimental investigations of strongly swept
turbine cascades with low speed flow. J. M. Hill and R, |. Lewis
{Newcastie-upon-Tyne, University, Newcastle-upon-Tyne, England).
Jaurnal of Mechanical Engineering Science, vol, 18, Feb. 18974, p.
32-40. 10 refs.

Results are presented from an investigation into the blade to
blade and meridional fiow perturbations arising in high detlection
turbine cascades subjected 1o large sweep angles, Experimental work
has confirmed previpus analytical estimates of the effect of sweep
and indicated that certain common design procedures for the
calculation of blade to blade flows are seriously in error. The
significance of the results with reference to practical design con-
siderations is discussed, {Author}
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AT4-2B487 The present technics of air transportation {La
técnica actual del transporte aéreo). R. Fernandez. Ingenieria
Aerondutica y Astrondutica, vol. 25, Nov.-Dec. 1973, p. 11-25. In
Spanish.

The historical background of air transportation is examined,
giving attention to development after World War 1, the consolidation
of the airlines after 1930, the introduction of jets, and the
employment of computers and other electranic equipment. The
present situation regarding air transportation is considered, taking
into account the introduction of wide-body airiiners and the
prospects of supersonic airliners, Aspects of technofogy examined are
related to transonic aerodynamics, questions of longitudinal stability,
propulsion systems, and technigues used to obtain a long operational
life for aircraft. The presently available types of airliners are
discussed together with guestions of future developments, the
reduction of aircraft noise and air polfution, aspects of maintenance,
and problems in connection with the needed expansion of air-
transportation services. G.R.

A74-28526 # Geometrical study of the conditions of initia-
tion of sudden cracks of quasi-brittle type (Geometricke studie
podminek vzniku nahlych fomu kvazikrehkeho typul). J. Drexier.
Zpravodaj VZLLU/, na. 5, 1973, p. 7-13. In Czech.

Consideration of a random mechanism which determines when
fracture at a critical point in a structure with a complex cross-
sectional geometry will be of sudden quasi-brittle, plastic, or mixed
type. The range of validity of the mechanism is given by boundary
conditions with regard to the loading process and the technology of
the examined structure, which are also of random nature. On the
besis of fracture-mechanics concepts, the critical limits of the
direction angles of the front of a secondary plastic flow are
determined for this mechanism as a function of the geometrical
parameters of the cross section and the size of the initial defect - a
fatigue crack which arose in the neighborhood of the critical cross
section, AB.K.

ATA-28528 # Development and prohlems of testing preprens
for the Czechoslovakian aircraft industry (Vyvoj a problematika
zkouseni prepregu pro ucely cs. leteckeho prumysiu). J. Kobes and
Z. Lachman. Zpravodsj VZLU, no. B, 1973, p. 18-31. 15 refs, In
Czech,

Review of the fabrication -and processing of prepreg type
materials and of their applications in the aircraft industry. The basic
problems in the development of a flexible epoxy prepreg are
described, and the wain physicomechanical properties of the
developed prepreq are given and are compared with similar types of
prepregs made outside of Czechoslovakia, Problems in testing the
binder content of a prepreg, the degree of conversion of the binder,
the flexibility and plasticity of a prepreg at normal temperatures, the
cohesiveness of a prepreg, its adhesion to metals, and its storability
are discussed. AB.K.



'STAR ENTRIES

N74-19637 .. Southern Methodist Univ., Dallas, Tex.
THE SEPARATING TURABULENT BOUNDARY LAYER: AN
EXPERIMENTAL STUDY OF AN AIRFOtL TYPE FLOW Ph.D.
Thesis
James Hassler Strickland. Jr. 1973 237 p
Avail: Univ, Microfilms Order No. 74-5178

Experimental measuraments in & separating turbulent
boundary layer were made. Mean velocity and turbulence intensity
profiles ‘ware obtained using hot film and laser anemometry,
Mean and fluctuatimg wall shear stress distributions were
obtainad using flush mounted™ hot -film sensors. The bursting

frequency at various streamwise locations was afso obtained

from' the-wall hot film sensors. Thae intermittency was obtained

utilizing a photo-electric technigue. The celerities of various eddy

structures were obtained by using.'a double hot fiim probe. It

was found that. the bursting frequency could be obtained from

_ the wall shear stress spectra based on comparison of spectra,
short time autocorrelations, and Rao's corretation.

' Dissernt. Abstr.

N74-19638 Virginia Univ., Charlottesville.
DOWNWASH-VELOCITY POTENTIAL METHOD FOR
OSCILLATING SURFACES USING AERODYNAMIC ELE-
MENTS IN SUBSONIC AND SUPERSONIC FLOWS Ph.D.
Thesis

Young Sik Yoo 1873 185 p

Avail:  Univ. Microfilms Order No. 73-32465

' Steady and unsteady aerodynamic loads are used in many
types of structural-and aercelastic analyses of aircraft, such as
flutter, gust and frequency response. analyses. The application of
the downwash-velgcity- potential method to the case of oscilla-
"ting surfaces in subsonic and supersonic flows is developed.
1 Catculated unsteady aerodynamic forces are given on rectangular
wings, swept wmgs with or without control surfaces and T-tail
configurations” in ‘subsonic flows.” For ‘supersonic flows steady
aerodynamic forces are calculated on rectangular wings of various
aspect ratios. The subsonic results are compared with other results
published in the literature for reduced frequencies up 1o nine
tenths, and for Mach numbers up to nine tenths. In supersonic
flows steady aerodynamic coefficients are compared for Mach
numbers ranging 1.2 to 1.8. Generally the results are shown to
be in satisfactory agreement with other published results, for
both subsonic and supersonic speeds. The concept of aerodynamic
elements is presented, the computed results representing four
possible types of rectangular elements. Dissert. Abstr,

N74-19639 Oklahoma Univ., Norman.
A LIFTING LINE ANALYSIS OF NONPLANAR WINGS Ph.D.
Thesis
William A. Edgington 1973 138 p
Avail: Univ. Microfilms Order No. 74-4008

An equation relating the spanwise circulation distribution to
the induced velocity at a given spanwise station for a nonplanar
“wing is developed using lifting line theory. The equation has as
ita unknowns the Fourier coefficients used to describe the
circulation distribution. A system of non-homogeneous simuitan-
eous equations results and is solved by the method of collocation.
Tha proximity of a collocation point very near the wing tip is
studied for wings having a semi-elliptical shape. As a result the
downwash distributions very near the wing tip are in errar and
the arc length distance from the wing tip for the first coflocation
paint must be restricted as to not affect the. overall circulation
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N74-19646

distribution. The validity of lifing line thaory for the special case
of a semi-circular shape is investigated by using lifting surface
theary and allowing the ratio of the chord to circle radius to
become very small. The results compare to those developed
using lifting line thaory. Dissert. Abstr.

N74-19840*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va. 7
INFUT DESCRIPTION FOR JAMESON'S THREE-
DIMENSIONAL THANSONIC AIRFOIL ANALYSIS PRO-
GRAM -
Parry A. Newman and Ruby M. Davis
refs
(NASA-TM-X-71919} Avail: NTIS HC $4.50 CSCL O1A

The input parameters are presentad for a computer program
which performs célculations for inviscid isentropic transonic flow
ovar three dimensional airfoils with straight leading edges. The
free stream Mach number is restricted only by the isentropic
assumption. Weak shock waves are automatically located. where
they occut in the flow. The finita diference form of the full
aquation for the velocity potential is solved by the method of
relaxation, after the flow exterior to the airfoil j5 mapped to the
upper half plane. Author

7 Feb. 1974 27 p

N74-19841%)  Scientific Translation Service, Santa Barbara,
Calif.

DIRECT CALCULATION Of AIRFOILS FROM PRESSUHE
DISTRIBUTION

R. Eppler Washington NASA Mar. 1974 64 p refs Transl
into ENGLISH from Ing.-Arch. (Berlin), v. 25, no. 1, 1957
p 32-57

{Contract NASw-2483)
(NASA-TT-F-15417) Avail: NTIS HC $6.256 CSCL 071A°

A method for determining airfoil profiles from the pressurs
or velocity distribution is described. The numerical factors make
it possible to specify the profile thickness and to calculate the
antire profile series by superposition. A minor disadvantage in
tha method is discussed and the precedure for correcting the
discrepancy is analyzed. Mathematical models of the method
are developed. The data for various types of airfoils are presented
in graph form. Author

N74-19643%) General Dynamics/Fart Worth. Tex.
Aerospace Div.
AN EXPERIMENTAL INVESTIGATION OF LEADING-EDGE
VORTEX AUGMENTATION BY BLOWING
R. G. Bradley. W. 0. Wray, and C. W. Smith
93 p refs
[Contract NAS1-12682)
[(NASA-CR-132415) Awvail: NTIS HC $7.75 CSCL 20D

A wind tunnal test was conducted to determine the effects
of over-the-wing blowing as a means ¢f augmenting the
|eads‘ngiedge vortex flow of several pointed-tip, sharp-edged
planforms. Arrow, delta, and diamond wings with leading-edge
sweeps of 30 and 45 degrees were mounted on a body-of-
revolution fuselage and tested in a low-spaed wind tunnel at &
Mach number of 0.2. Nozzie location data, pitch data. and
flow-visualization pictures were obtained for a range of blowing
rates. Results show pronounced increases in vortex lift due to
the blowing. Author

Convair

1. Apr. 1974

N74-19646# Douglas Aircraft Co.. Inc.. Long Beach, Calif .

A THEORETICAL METHOD FOR CALCULATING THE

AERODYNAMIC CHARACTERISTICS OF ARBITARY

JET-FLAPPED WINGS. VOLUME 1: THE ELEMENTARY

VORTEX DISTRIBUTION JET-WING LIFTING SURFACE

THEORY Final Technical Report

Michael L Lopez, C. -C. Shen. and Norman F. Wasscm

1973 149 p refs

{Contract NOOO14-71-C-0250; NR Proj. 214-189}

{AD-773939; MDC-J5519-Vol-1) Avail: NTIS CSCL 01/1
The report describes a lifting surface theory for celoulating .

the aerodynamic characteristics of jet-flapped wings. Based .on

May



N74-19649"

a finite-element scheme the method of Elementary Vortex
Distribution or the EVD mathod, the wing and jet sheet are
represanted by a set of overlapped elementary vortex distributions.
A solution is obtained by satisfying a set of mixed-type boundary
conditions on both the wing and jet sheet. The EVD method. as
described, provides the following: spanwise and chordwise loading;
spanwise varigtion of induced drag: a capability to investigate
the effects of part span flaps, part span blowing, rolling,
yawing. pitching, and sideslip; and total lift and induced drag
(momentum method), pitching moment, yawing and rolling
moments, and side force. {Modified author abstract) GRA

N74-19649 Case Western Reserve Univ., Cleveland, Ohio.
STUDIES IN TILT-ROTOR VTOL AIRCRAFT AERQELASTIC-
ITY Ph.D. Thesis
Raymond George Kvatemik 1973 671 p
Avail: Univ. Microfilms Order No. 74-2538

The results of some aeroelastic and dynamic studies which
complement and extend varicus aspects of technology applicable
to tilt-rotor VTOL aircraft are presented. Particular attention is
given to proprotor/pylon whitl instability, a precession-type
instability akin to propeller/nacelle whirl flutter. The blade
flapping and pitch-change fresuoms of a proprotor are shown
to lead to a fundamentally different situation as regards the
manner in which the precession-generated aerodynamic forces
and moments act on the pylon and induce whirl flutter relative
10 that of a propeller. The implication of these forces and moments
with regard to their capacity for instigating a whirl instability is
examined, demonstrating, apparently for the first time. pracisely
why a proprotor can exhibit whirl flutter in either the backward
or foward directions in contrast to a propelier which is found to
always whirl in the backward direction. Dissert. Abstr,

N74-18651%§ Massachusetts Inst. of Tech., Cambridge. Flight
Transportation Lab. )
AIRCRAFT REQUIREMENTS FOR LOW/MEDIUM DENSITY
MARKETS
R. Ausrotas., S. Dodge, H. Faulknsr, |. Glendinning. A. Hays, R.
Sifr:pson. W. Swan. N. Tangja. and J. Vittek Sep. 1873 207 p
rel
{Contract NASw-2412)
(NASA-CR-137373; FTL-R73-4) Avail: NTIS HC$13.50 CSCL
a1c

A study was conducted 1¢ determine the demand for and
the economic factors involved in air transportation in a low and
medium density market. The subjects investigated aré as follows:
(1) industry and market structure, (2) aircraft analysis. (3) economic
anafysis, {4} field surveys, and (5} computer network analysis.
Graphs are included to show the economic requirements and
the aircraft performance characteristics. Author

N74-19682¢ Advisory Group for Aerospace Research and
Development. Paris {France).
DESIGN AGAINST FATIGUE
Dec. 1973 122 p refs Presented at the 37th Maesting of the
1Stgr;lalca:lures and Mates. Panel at the Hague, Netherlands, 7-12 Oct.
{AGARD-CP-141) Avail: NTIS HC $9.25

‘Papers presented at the confarence on dssigning aircratt
against fatigue are reported. Fatigue analysis and tests for fighter
aircraft ara emphasized.

N74.19653 British Aircraft Corp., Preston (England).
SOME CONSIDEAATIONS OF THE INFLUENCE OF
FATIGUE IN THE DESIGN OF STRIKE AIRCRAFT
A. N. Rhodes /n AGARD ODesign Against Fatigue Dec. 1973
t7 p

After summarizing some of the factors which characterize
strike aircraft with regard to their fatigue design, the types of
external loading to which it will be subjected in service ara
considered. A consideration is also given to some of the factors
which influence the choice of rmaterials, aircraft layout and

design. Quaelification of the finished preduct is discussed. as are
some of the techniques in monitoring service usage. Problem
areas ara highlighted, Author

N74-198564 Industrieanlagen-Betrieabegesellschaft m.b.H.,
Ottobrunn {West Germany}.
FATIGUE DESIGN PRACTICE
K. Ahrensdorf /» AGARD Design Against Fatigue Dec. 1973
18 p refs . ‘

To define missions for fatigue analysis. mission breakdown

- and. to estimate load spectra for combat or tactical aircraft a
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high degree of guesstimating is necessary. Available data as to
operational mission and load spectra during aircraft develop-
ment differ greatly, on the other hand these estimated data
hava a considerable influence on aircraft design. For this reason
the aircraft design shall be in such a way that inspections in
critical regions are possible and crack propagation is noncritical
between inspection intervals. In addition, on all flying aircraft
cg - acceleration measurements are nacessary. besides the results
of full scale fatigue tests, to have available the complete
information for individual life control of flying aircraft. Some
aspects of the whole fatigue integrity program are discussed.
Authar

N74-19665 McDonnell Aircraft Co., St. Louis, Mo.
STRUCTURAL FATIGUE ANALYSIS AND TESTING FOR
FIGHTER AIRCRAFT

L F. Impelizzeri frn AGARD  Design Against Fatigue
1973 12 p refs . 2]

The design of fatigue resistant structure includes a combina-
tion of fatigue testing analysis. A revisw of the structural design
and development programs of the F-4 and F-15 aircraft highlights
their spectrum fatigue testing and indicates that these tests are
essential in providing a satisfactory level of structural integrity.
An existing procedure is discussed which utilizes Neuber's rule
and a cyclicly decaying residual stress function to continually
track notch root stress-strain patterns. The technique was
developed particularly to predict life for fatigue spectra with aither
a constant minimum stress or a constant mean stress, A
modification of the technique is presented which simplifies its
applicability for fatigue spectra with varigble minimum and/or
mean stresses. This also includes variable stress ratios. Life
predictions using the modified technique are compared with
spectrum test results on 7075-T6& aluminum and 6AI-4V titanium.
An example is presented of crack initiation and crack growth
ceused by out-of-plane bending in a fighter sirplane upper wing
skin. Tha local structural detail is analyzed. Fatigue analysis in
terms of crack propagation is performed based on the residual
tension predicted by the elastic-plastic computer program as the
crack extends. Calculated crack growth rates are compared with
electron miscroscope photographs of the upper wing skin fracture
surface showing striation spacings. Author

Dec.

N74-196566 Grumman Asrospace Corp., Bethpage, N.Y.
FATIGUE AND FRACTURE CONSIDERATIONS FOR
TACTICAL AIRCRAFT

I. G. Medrick, L. B. Wehle, and P. D. Bell /7 AGARD Design
Against Fatigue {date} 15 p refs o

A review of some of the practical aspects of designing against
fatigue is presented. An outline is included of the latest fatigue
analysis method used at Grumman and a discussion of some of
the more interesting fatigue problems encountered in the evolution
of several Grumman aircraft, Some new technological develop-
ments are discussed. including the F-14 elsctron beam welded
titanium wing carry-through box. The capabilitias of some special
Grumman inspection tschniques to improve quality are rav-
iewed. Author

N74-18657 Industricantagen-Betriebsgesellschaft mb.H..
Ottobrunn {(West Germany).

FULL SCALE FATIGUE REQUIREMENTS FOR RATIONAL
FATIGUE LIFE PREDICTION

H. J. Zocher /n AGARD Design Against Fatigue .Dec. 1973
14 p refs



After discussing a sultable fatigue life evaluation and
certification procedure. some requirements are specified for full
scale fatigue testing technigues which should be mandatory for
future fatigue life substantiation. Test results obtained from two
full scale fatigue tests utilizing different testing procedures are
compared to service failures. The fatigue test which used the
proposed improved testing technique with flight-by-flight loading
sequence showed much better results which were in adequate
cofrelation with service experience, Author

N74-19658 Royal Aircraft Establishment, Farnborough {(England}.
Structures Dept.
THE ROLE OF THE MAJOR FATIGUE TEST IN THE
ACCEPTANCE, CERTIFICATION AND SAFE UTILISATION
OF STRIKE AIRCRAFT ’
R. D. J. Maxwell /7 AGARD .Design Ageainst Fatligue
1973 8p refs '
The role of the major fatigue test in acceptance, certitication,
and safe utilization of a stike aircraft is examined from the
writing of the aircraft specification t¢ the menitoring of life
consumption in service. .Attention is focussed on problems
associated with defining the test load conditions and interpreting
tha results in terms of the monitoring system used, including
the use of relevant flight load measurements. A summary of
the problem areas and suggested minimum standsrds of fatigue
testing, flight measurement and dissemination of the information
_ are included. : Author

Dec.

N74.-19658 National Aero- and Astronautical Research inst.,
Amsterdam (Netherlands}.
RE-ASSESSMENT OF FATIGUE PERFORMANCE OF
FIGHTER AIRCRAFT o
G: M. VanDijk /7 AGARD Design Against Fatigue Dec. 1974
19p refs

Fatigue monitoring results obtained by means of strain-gauge
recordings are scrupulously compared to-the reference full-scale
fatigue test loading. finally yielding a relative fatigue severity
index. The comparative analysis among other things highlights
the importance of ground loads, counting methods and local
plasticity at notch roots. A complax noich stress-strain history
analysis is carried out to assess the notch root stress history
and residual stressas. Finally, a simplified calcutation procedure
is suggested to account for notch root plasticity and residual
stresses. This simplified analysis is a sufficiently accurate substitute
af the complex notch stress-strain history analysis. Author

N74-19660 ° Sociste Nationale Industrielle Aerospatiale, Paris
{France).
DESIGNERS' NEED FOR GENERAL INFORMATION FROM
ANALYSIS OF FATIGUE TEST RESULTS AND SERVICE
BEHAVIOR i -
Wiliiam Barmrois /1 AGARD Design Against Fatigue Dec. 1873
13 p refs ' ;

The requiremants in fatigue. assessment for designing
pircraft structures are discussed in terms of interpretative
computation, a priori subjective classification of fatigue strength,

and prediction analysis. The analyses of fatigue behavior in tests’
and in service, and the standardization of test loading are discussed :

along with interpretation methods of fatigua test results, and
the establishment of general data on fatigua strength. F.0.5.

N74-19661%§ Scientific Translation Service, Santa Barhare,

Cabif.

TUPOLEVY 144 AND CONCORDE: THE OFFICIAL PEAFORM-

ANCES ARE COMPARED FOR THE FIRST TIME

Jacques Morisset . Washington NASA Apr. 1974 10 p Transl.

into ENGLISH from Air et Cosmos (France). v. 11, no. 494,

8 Sep. 1973 p 22-23, 48 s

{Contract NASw-2483) -

{NASA-TT-F-15446} Avait; ‘NTIS HC $4.00 CSCL 01C
Prefiminary Soviet data and accurate French-English flight

data are used 10 compare the performances of the Concorde

and the TU-144 in the following arsas: flight profiles, takeoff

waight, range, payload capability, takeoff and landing distances.

. . Author

1283

‘WadRingtan

N74-19666

N74-19662# National Aeronautical Establishment, Ottawa
(Ontario).

‘ESTIMATES OF THE LATERAL-DIRECTIONAL STABILITY

DERIVATIVES OF A HELICOPTER FROM FLIGHT

MEASUREMENTS
D. G. Gould and W. S. Hindson Dec. 1973 69 p rels

[NRC-13882; LR-572; |ISSN-0077-5541) Avail:  NTIS

HC $6.50

The lateral-directional stability dérivatives for a medium-gized
singla rotor helicopter were estimated for threa different forward
speads. The analysis technique is based on a laast squares
quasilinearization method which employs a specially formatted
parameter vector so that reliable a priori astimates can be used
to assist convergence. An additional unigue featura is the
procedure adopted 10 reduce ths influence of unknewn atmospher-
it inputs on the paramater estimates by means of a conglomerate
analysis of several similar runs. Authar

N74-19663%§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
WIND TUNNEL INVESTIGATION OF A LARGE-SCALE

SEMISPAN MODEL WITH AN UNSWEPT WING AND AN

UPPER-SURFACE BLOWN JET FLAT
Charles C. Smith, Jr., Arthur E. Phelps, 111, and W. Latham Copatand
Feb. 1974 1456 p refs Prepared in cooperation
with Army Air Mobility R and D Lab.. Hampton, Va,
{NASA-TN-D-75626. L-9137) Avail: NTIS HC $4.75 CSCL
ni1c ’ ’

An investigation of the static longitudinal aerddynamic

‘characteristics of a large-scale semispan model with an unswept
-wing and an upper-surface blown jet flap for lift augmentation

was conducted in the Langley full-scale tunnal. The wing had
an aspect ratio of 7.8 {3.9 for the semispan) and a simulated
turbofan engine mounted ahead of and above tha wing in a
nacelle with a rectangular-exit nozzle. The flap system had
three spanwise fiap segments: {1) an inboard plain flap located
behind the engine and having a large radius of curvature to
provide a smooth upper surface to enhance the turning of the
jet sheet, {2} a double-slotted midspan flap, and (3} a drooped
aileron equipped with blowing boundary-layer control. The wing

was also equipped with a full-span leading-edge Krueger flap

with blowing boundary-layer control. In addition to the aerodynam-

ic measurements, noise measurements were also included in

the investigation for positions above and below the wing.
Author

N74-19685"§ National Asronautics and Space Administration.
Langley Research.Center. Langley Station, Va. )
WIND TUNNEL TESTS OF A FULL-SCALE MODEL OF A
LIGHT TWIN-ENGINE AIRPLANE WITH FIXED AUXILIARY
AIRFOIL OR LEADING-EDGE SLOT )

Marvin P. Fink, James P. Shivers, and Lucy C. White Washington

Apr, 1974 119 p refs
{NASA-TN-D-7474; L-9225) Avail: NTIS HC $450 CSCL
o1C

An investigation has been conducted by means of wind-tunnel
tests of g full-scale mockup of a light twin-engine airplane
canfiguration to detarmina the effects of outboard partial-span
slots and of auxiliary airfoils ahead of the leading edge of the
wing in improving aerodynamic characteristics at. high angles of
attack. Both of the stall-control devices gave considerable
improvemnent in high angle-of-attack characteristics with the
auxiliary airfoil giving the more favorable results, but neither
device performed as well as might have been expacted. Author

N74-19666*# Techtran Corp., Silver Spring, Md. -
CIVIL AVIATION IN THE USSR (THE FIFTIETH AN-
NIVERSARY OF ITS FORMATION)
A. F. Aksenov Washington NASA Apr. 1974 B2 p ref
Transl. into ENGLISH of the Russian book Moscow. Znaniye
‘Press, 1973
{Contract NASw-2485)
{NASA-TT-F-806) Awvail: NTIS HC $3.756 CSCL Q1B

The history of the development of Soviat ‘civil aviation has
paralleled the burgeoning of Soviet power and influance in the




N74-19667

20th century. The influence of aircraft on transportation and
national unity i$ naturally emphasized, while such valuable
contributions as the transpon of the sick by air. construction of
buildings using helicopters. and the aerial surveying and extermina-
tion of insect pests are discussed as well. Many types of Soviet
aircraft are described and compared as o size, range and other
characteristics. Author

N74-19667%# National Aercnautics and Space Administration.
Langley Research Center, Langley Station. Va.
SERVICE EVALUATION OF AIRCRAFT COMPOSITE
STRUCTURAL COMPONENTS
William A. Brooks. Jr. and Marvin B. Dow Oct. 1873 22 p
refs Presented at the 5th Natl. SAMPE Tach. Conf., Kiamesha
Lake, N. Y., 9-11 Cct. 1973
{NASA-TM-X-71944; 1-9024)
10C

The advantages of the use of compaosite materials in structural
applications have been identified in numerous engineering studies.
Technology development programs are underway to correct known
deficiancies and to provide needed improvements. However, in
the final analysis, flight service programs are necessary to devalop
broader acceptance of and confidence in, any new class of
materials such as composites. Such flight programs. initiated by
NASA Langley Research Center, are reviewed. These programs
which include the selectively reinforced metal and the all-
composite concepts applied to both secondary and primary aircraft
structural components, are described and current status is
indicated. ‘Author

Avail: NTIS HC $4.25 CSCL

N74-19668*4 National Aeronautics and Space Administration,
Lewis Research Center, Cleveland, Ohio.
PRELIMINARY MEASUREMENT OF THE AIRFRAME NOISE
FROM AN F-106B DELTA WING AIRCRAFT AT LOW
FLYOVER SPEEDS
Richard R. Burisy Mar. 1974 42 p refs
(NASA-TM-X-71627; E-7928) Avail: NTIS HC $5.25 CSCL
o1c

To establish a realistic lower limit for the ncise level of
advanced supersonic transport aircraft will require knowledge
concgerning the ameount of noise generated by the airframe itself
as it moves through the air. The airframe noise level of an
F-106B aircraft was determined and was compared to that
predicted from an existing empirical ralationship. The data ware
obtained from flyover and static tests conducted to determine
tha background noise lovel of the F-1068 aircraft. Preliminary
resuits indicate that the spectrum associated with airfframe noise
was broadband and peaked at a frequency of about 570 hertz.
An existing empirical method successfully predicted the frequency
where the spactrum peaked. Howaver, the predictad OASPL value
of 105 db was considerably greater than the measures vaiue of
83 db. Author

N74-19669%F Tachtran Corp., Glan Burnie, Md.

A{RCRAFT OF THE FUTURE .

|. Tolztych Washington NASA Apr. 1974 10 p Transl. into

ENGUISH from Tech. Qekonomische Inform. der Ziviten Luftfahn,

v. 8, no. 9, 1972 p 419-424

{Contract NASw-2485)

(NASA-TT-F-15424) Avail: NTIS HC $4.00 CSCL O01C
Evaluation of the technical and economic efficiency of the

types of aircraft likety to be developed in the coming decades

involves discussion of the problem of evaluating the degree of

structural maturity and perfection of passenger aircraft and their

economic efficiency. Problems connected with the development

of increasingly high-spaad subsonic aircraft, superscnic, and,

ultimately, hypersonic aircraft are discussed, inciuding engine

designs. fuels. and noise reduction: in addition, the use of ¥/STOLs

to provide more efficient transportation between airports and

city centers is considared. " Author

N74-19671*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
A COMPILATION AND ANALYSIS OF TYPICAL APPROACH

AND LANDING DATA FOR A SIMULATOR STUDY OF AN
EXTERNALLY BLOWN FLAP STOL A{RCRAFT
David B, Middleton and Hugh P. Bergeron Washington Apr.
1974 24 p refs :
(NASA-TN-D-7497; L-9142)
01C

A piloted simulation study has been made of typical landing
approaches with an externally blown flap STOL aircraft to ascertain
a realistic dispersion of paramater values at both the flare window
and touchdown. The study was performed on a fixed-base
simuiator using standard cockpit instrumentation. Sii levels of
stability and control augmentation were tested during a total of
6Q approaches (10 at each levall. A detached supplament
containing computar printouts of the flare-window and touchdown
conditions for all 80 runs has been prepared. Author

Avail: NTIS HC $3.00 CSCL

N74-19672*# National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.
FLIGHT INVESTIGATION OF APPROACH AND FLARE
FROM SIMULATED BREAKOUT ALTITUDE OF A SUB-
SONIC JEY TRANSPORT AND COMPARISON WITH
ANALYTICAL MODELS
Neil W. Matheny Washington Apr. 1974 26 p refs
(NI-‘\:SA-TN-D-7645 ; H-B03) Avail NTIS HC $3.25 CSCL
01

Satisfactory and optimum flare windows are defined from
pilot ratings and comments. Maximum flare normal accelerations,
touchdown rates of sink, and total landing maneuver time
increments are summarized as a function of approach airspeed
margin (with respect to reference airspsed) and flare initiation
altitude. The affects of two thrust managemant technigues are
investigated. Comparisons are made with predictions from three
analytical models and the results of a simulator study. The
approach speed margin was found to have a greater influence
on the flare initiation altitude than the absolute airspeed. The
optimum airspeed was between the reference airspeed and the
reference airspeed plus 10 knots. The optimum flare initiation
altitude range for unrestricted landings was from 11 meters to
20 meters (36 faet to 66 feet), and the landing time in the
optimum window was B seconds. The duration of the landing
maneguver increased with increasing flare initiation altitude and
with increasing speed margins on the approach. Author

N74-19675§ PPG Industries, Inc., Craighton, Pa. Airersft and
Specialty Produsts.
DEVELOPMENT OF DESIGN, TEST. AND ACCEPTANCE
CRITERIA FOR ARMY HELICOPTER TRANSPARENT
ENCLOSURES Final Report
Leonard M. Cook, Glenn E. Freeman, Rudy L Malobicky, and C
Robert Lang Sep, 1973 246 p refs
{Contract DAAJO2-72-C-0073: DA Proj. 1F1-62205-A-119}
1A?-772936; USAAMRDL-TR-73-66) Avail: NTIS CSCL
01/3

Because of the U.S. Army's growing concern for the high
frequency of transparency replacemenm, a program to improve
the overall reliability and maintainability of helicopter transparen-
cies by appropriate development of design, test, and acceptance
ctiteria was conducted, Analysis of all available specifications
for windshields indicated that wiper abrasion resistance is seldom
specified whereas heating requirements are always addressed.
Military specifications for windshields and some other parts are
lacking, and actual qualification tests for finished products are
incomplete. The developed specification attempts to correct this
inadequacy by proposing 2 complete document that is applicable
for all transparencies on current and near-future rotary-wing
aircraft. Bird impact tasts of current and same patential windshield
designs indicate that present glass-laminates and 1/4-inch
stretched acrylic do not have a strike rasistance beyond 100 mph,
whereas the use of polycarbonate achieves a resistance at a
speed of at least 200 mph. (Madified author abstract) GRA

N74-19676§ Army Engineer Topographic Labs., Fort Belvoir,

. Va.
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STUDIES OF THE ARMY AVIATION ({V/STOL) ENVIRON-



MENT. REPORY NO. 9: CLASSIFICATION AND WORLD
DISTRIBUTION OF VEGETATION RELATIVE TO V/STOL
AIRCRAFT OPERATIONS Special Final Report
Wiliam C. Robison and John Viletto, Jr. Dec. 1973 35 p
refs
(DA Proj. 1F1-62203-A-119)
(AD-773734; ETL-5R-74-4) Avail: NTIS CSCL 01/t
The ability of V/STOL aircraft to land on or take off from
unprepared sites is greatly affected by the vegetation of a locality.
Dense forests make mormal landings impossible, but they can
provide a cushion in the event of a crash landing. Sites with
fewer trees may be used for landings and takeoffs but may
offer hazards from desadfall, protruding trees. five, or aitbome
litter, Other vegetation types involve few diract hazards to aviation
‘but may conceal bodies of water, present seasonal fire hazerds,
or have specialized growth forms (such as cacti} that impede
landings. Considered from the point of view of effects on the
aperation of V/STOL aircraft, vegetation can be classified into
nine formation-classes: closed forest, open forest and woodland,
savanna; treeless grassland, closed shrubs, sparse woodland and
scrub, vegetation sparse t¢ absent {without tress). aquatic
vagetation, and cultivated vegetatian with short planting cycles.
. (Modified author abstract) . : GRA

N74-19677§ Comell Univ, ithaca, N.Y.
RESEARCH ON HELICOPTER NOISE Final Report, 25 Jun.
© 1970 - 1 Oct. 1973

William R, Sears 1974 7 p refs
{Contract DAHCO4-70-C-0057; DA Proj. DO1-61102-B-33G})
{AD-773385; ARQD-9372-3-F} Avail: NTIS CSCL 01/1

The report .summatizes rasearch on helicopter noise under
the foltowing headings: Broadband noise; high-speed blade stap:
and noise related to blade accelerations. GRA

N74-19678§ Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.

DETERMINATION OF THE FORCES IN THE KINEMATIC
PAIRS OF A LANDING GEAR MECHANISM '

1. M. Mitryaev 15 Jan. 1974 12 p Transl. inte ENGLISH
from Tr. Prikl. Mekh. (USSR}, no. 95, 1968 p 26-30

{AF Proj. 1369)

{AD-773877; FTD-HT-23-789-74} Avail: NTIS CSCL o/3
: The report examines the mechanical forces exerted on the
flinked members of a landing gear mechanism. GRA

N74-19679§ Sacramento Air Material Area, McClellan AFB,
Calif. Joint Technical Coordinating Group for Air launched
‘Non-Nuclear Ordnance. :

AIRCRAFT/STORES COMPATIBILITY SYMPOSIUM PRO-
‘CEEDINGS, VOLUME 1
20 Sep. 1973 261 p
18-20 Sep. 1873
(AD-773813; JTCG/ALNNO-WP-12-2-Vol-1} Avail: NTIS CSCL
01/3 .
/The report contains. the proceedings of and technical papers
presented at the Aircraft/Stores Compatibility Symposium, held
at the Woodlake Inn, Sacramento, Califomia on 18-20 September
1972. In addition, it contains several othar technical papers
prepared for the symposium but which were not presented. The
purpose of the symposium was 1o bring together the technical
expertise within Government and industry throughout the world
to review and discuss compatibility developments and expéri-
ences. GRA

refs Conf. held at Sacramento, Calif.,

i

N74-19680§ Sacramento Air Materiel Area. McClellan AFE.
Calif. Joint Technical Coordinsting Group for Air Launched
Non-Nuclear Ordnance.

AIRCRAFT/STORES COMPATIBILITY SYMPOSIUM PRO-
CEEDINGS. VOLUME 3

20 Sep. 1973 325 p refs- Conf. held at Sacremento, Calif..
18-20 Sep. 1973

{AD-773815; JTCG/ALNNO-WP-12-2-Vol-3} Avail: NTIS CSCL
01/3
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N74-19684

Contents: A study of the SUU-51A/B dispenser raunition’s
high speed saturation problem and proposed solutions; Saparation
prediction of small electronic sensors from aircratt; A paramatric/
sensitivity study of store separation; Conformal carriage separa-
tion program; On safe separation criteria for external stores and
pilot escape capsulas {i11); Effects of aircraft maneuver and jettison
of pylon with siores: A parametric methad of aerodynamic flow
fietd presentation: An estimate of the effect of MER steuctural
dynamics on store separation; Harpoon/P-3 Orion separation
program; Store installed drag measurement and test techniques
for improved resolution; Flight demonstrated performance
improvermnents with conformal weapons. GRA

N74-19681# Sacramento Air Materiel Area, McClellan AFB,
Calif. Joint Technical Coordinating Group for Air Launched
Non-Nuclear Ordnance.

AVRCRAFT/STORES COMPATIBILITY SYMPOSIUM PRO-
CEEDINGS, VOLUME 4 Co

.20 Sep. 1973 3562 p refs Conf. held at Sacramento. Calif..
18-20 Sep. 1973

[A[}-773316: JTCG/ ALNNO-WF-12-2-Vol-4) Avail: NTIS CSCL
01/3 -
Contents: An inflight investigation of the infiuence of stability
andi control parameters on weapon delivery  accuracy: External
store effects on the stability of fighter and interceptor airplanes:;
Potential application of active flutter suppression to future fightar
attack aircraft; Nondestructive environmental testing for improved
raliability in advanced development pregrams: A new approach
for rapid fAutter clearance of gircraft with external stores;, An
investigation of factors affecling the accuracy of the captive
trajectory wind tunnel technique: A computer aided technique
for determining aircraft/stores electrical interface requirements.
Image systemn solution for mutual aerodynamic interface; A history
of AV-8A {Harrier) weapon compatibifity trials; Thermal considera-
tions of storas in captive flight; Wind tunnel heating test of
aircraft stores. GRA

N74-19683§ Boeing Aerospace Co. Seattle. Wash. Research
and Engineering Div. ‘ )
INTEGRATED UIFE SUPPGRT SYSTEM: DESIGN STUDY
MEDIUM STOL TRANSPORT Final Technical Report, Oct.
1971 - Mar. 1973

Wolf J. Hebenstreit, Wayna A. Berge, Roland K. Moir. Milton S.
Worley et al Jul. 1973 327 p «efs :
{Contract F33657-72-C-0312; AF Proj. 412A)
{AY-773589; D180-14203A 1; ASD-TR-73-29) Avail:
C5CL 01/3 ) '

The report contains the summary of alli requirements analyses,
concept developments, trade study results and final design data
developed for an integrated life support system for 2 medium
STOL aircratt, The elfont was directed towards integrating all
requirements into a design which has specifically tailored towards
the missions, operational environments and human demands
‘present in the system. Requirements were identified and transldted
into multiple design concepts which were evaluated and screaned
for trade study analysis. From the trade study analysis a final
configuration was selected and documented in appropriate
specifications. Author {GRA)

NTIS

N74-19684# Kaman Aircraht Comp., Bloomfield, Conn.  * 7
INVESTIGATION OF ADVANCED STRUCTURAL CONCEPTS
'FOR FUSELAGE Final Report '
Robert . Mavyerjak and William A. Smyth Oct. 1973 "148 p
refs ’
(Contract DAAJO2-72-C-0057: DA Proj. 1F1-62208-A-170)
(AD-773597. R-1164; USAAMRDL-TR-73-72] Awvail: NTIS
CSCL 01/3 ' -
Design concepts are prasented and evaluated. for the
application of fiber reinforced composite materials 10 fuselage
structures. The concepts are evalvated on the hasis of
cost-effectiveness and performance when specifically applied to
ithe aft fuselage of the Army AH-1G helicopter. Comparisons to
the existing metal structure show that several of the new concepts



N74-19686

provide significant advantages in initial acquisitit_)n cost, lifa-cycle
cost, weipht, safety. reliability, and maintainability.
Author {GRA}

N74-196864 United Aircraft Corp., Stratford, Conn.  Sikorsky
Aircraft Div.
CH 54A DESIGN AND OPERATIONAL FLIGHT LOADS
STUDY
A. L Mongillo. Jr. and S. M. Johnson Nov. 1973 79 p refs
(Contract DAAJO2-72-C-0060; DA Proj. 1F1-62204-AA-82)
{AD-773551;, SER-G64370; USAAMRDL-TR-73-38} Avail: NTIS
CSCL 01/3

An analytical and correlation study of predicted fatigue design
data and operational flight loads data for crane-type helicopters
was conducted to compare operational mission profiles with a
design mission profile and to provide data for use in establish-
ing structural design criteria for future Army helicopters. Flight
loads and usage data for CH-54A helicopters operating in
Southeast Asia were compared with CH-54A design data. The
effects of gross waight and altitude on true airspeed were
determined. Fatigue spectra were developed for six dynamic
components, and fatigue lives were calculated for these
components. These fatigue lives ware compared with lives
predicted during CH-54A design. Service histories for these
components were reviewed, and it was found that none of the
changes made in thesa components resulted from load condi-
tions. Peak operational load parametars were compared with
limit static design vajues. Racommendations were than developed
to assist in sstablishing future crane helicopter fatigue design
criteria. Author (GRA}

N74-186B7§ Army Electronics Command, Fort Monmouth,
N
PREFLIGHT TEST SIMULATION OF SUPERIMPOSED
INTEGRATED TRAJECTORY ERROR DISPLAYS
Chris Tsoubanos and Reobert Covington Jan. 1974 63 p refs
(AD-773823; ECOM-4184} Avai: NTIS CSCL 01/2

The report describes a man-machine simulation of an image
display (TV videc tetrain image) enhanced by the superposition
of symbology conveying guantitative information. A hierarchy
of symbolic displays with increasing information content superim-
posed an a TV video terrain image is developed as an aid in
approach and in precision hover. The most sophisticated
configuration required ground position information. To obtain
ground position information, 3 position sensar which utilized a
ground beacon radio such as the Electronic Location Findar {(ELF)
was simulated, The position information was shown to be
nacassary to obtain hover pracision of {ess than five feat. Aircraft
stabilization equipment {ASE} was also found necessary.

' Author {GRA)

N74-19888¢ Mississippi State Univ., State College.
Aearophysics and Aerospace Engineering.
RESEARCH IN THE AREA OF THE AERODYNAMICS OF
ROTORS AND PROPELLERS Fina! Report
Charles B. Cliett, Joe F. Thompson, Zahir U. A. Warsi. and Donald
W. Boatwnght 31 Jan. 1974 39 p refs
{Contract DAHCO4-68-C-0003)
{AROD-T-3-23-E: AD-773617; EIRS-ASE-74-3)
CSCL 01/1

In the report references are made to journal articles, papers.
and technical reports where the rasuits are reported. Major. subject
areas are: laminar boundary layers on rotating biades, unsteady
boundary layers, turbulent boundary layers, numerical solution
of Navier-Stokes equations for two-dimensional and three-
dimensional applications, a new boyd-fitted coordinate system
for numerical sofution of Navier-Stokes equations, wake geometry
of a hovering roter. inflow and wake studies of a full-scale
hovering rotor, the design of airfoils for low Reynolds numbaering
applications, rotary wing noise generation, and downwash and
trailing vorticity behind high-lift wings. {Modified author ab-
stract) GRA

N74-19€88§ Human
Ground, Md.

A DESIGN STUDY TO STANDARDIZE COLLECTIVE-STICK

Dept. of

Avail; NTIS

Engineering Labs. Abardean Praving

286

CONTROLS IN US ARMY HELICOPTERS:
FACTORS ENGINEERING {HFE} EVALUATION
Harry R. Stowell and Clarence A. Fry Oct. 1873 B2 p refs
{AD-773688: HEL-TM-24-73) Avail: NTIS CSCL o1/3

The design study was conducted by HEL to standardize
collective-stick controls in 1.5, Army halicopters.  The objective
was to formulate a standard which will specify funciions and
arrangement of switches on collective-stick controls in Army
helicopters. Two types of collactive-stick controls were devaloped
to mest requirements in all categorias of helicopters desighed
for the U.S. Army. A human factors anginearing (HFE) avaluation
was done by HEL on functional hard mock-up models reprasanting
tha general dssign configuration developed for standardization
of collective-stick contrals. Results of the WEE test indicate
that the configurations developed for standardization is suitable
for developing airworthy designs for flight test. Author (GRA} -

A HUMAN

N74-196904 Douglas Aircraft Co., inc.. Long Beach, Calif.
THE POWER PROFILE - A NEW TYPE OF AJRFOIL Technical
Repart, Apr, 1972 - Nov. 1973 -
A. M. 0. Smith and J. A. Thelandar Jan. 1974 88 p refs
[Contract NOOD14-71-C-0250: NR Proj. 212-418}
{AD-773655; MDC-J6236) Avail: NTIS CSCL 01/3

A new concept in airfoils. termed power profilas, having a
blunt trailing edge shape with two wall jsts negr the trailing
edge is presanted. The replacement of streamlining with properly
designed blowing is used to prevent flow separation and
additionally offers potential applications as a powered high-lift
systam, propulsive system, or low inartia cantrol device.
Explaratory wind tunnel tests of a 22.5% thick, 24-inch chord
model with several control shapes were conducted and sum-
marized. With high blowing (power mode) lift coefficients in
excess of 8.0 were obtained, and with a vary small amount of
biowing {boundary layet control mode} unsaparated flow and
fow drag was achieved. In the latter case blowing can be
accomplished by natural ram air pressure and might serve as a
substitute for streamlining. Applications of this concept and
areas for additional study are outlined, Author {GRA}

N74-19891] Army Aviation Systems Command, $t. Louis,
Mo.

MAJOR ITEM SPECIAL STUDY (MISS], CH-47A ROTARY
WING HEAD FWD Interim Report, Jan. 1964 - Jul. 1973
Jan. 1974 24 p
(A?-??S‘HB; USAAVSCOM-TR-73-32) .Avaik NTIS C5CL
01/3 .

The report is designed to illustrata cost savings which would

“result from specific efforts in the areas of product improvement

in quality and design. For the purpose of this study the cost
savings produced in the area of product improvement are based
on total elimination of a certain failure mode or modes. Appropriate
modes are chosen because of their proportion of the total removals
or their proportion in combination with other simitar modes. These
eliminated removals are then assumed to follow the distribution
of the remaining removal modes. The actual cost savings are
deterrnined from the increase in the mean time 10 removat hased
on the new removal distributions. GRA

N74-19712§ Army Aviation Systems Command, St. louis,
Mo,
MAJOR ITEM SPECIAL STUDY IMISS), CH-47A ALTERNA-
TING GENERATOR Interim Report, Jan, 1964 - Jul. 1973
Jan. 1974 24 p
{AD-773720: USAAVSCOM-TR-73-33)
01/3

/The report is designed to illustrate cost savings which would
result from specific efforts in the areas of product improvement
in quality and design. For the purpose of this study the cost
savings producad in the area of product improvement are basad
on total elimination of a cartain failure mode or modes. Appropriate
modas are chosen because of their proportion of the total removals
or their proportion in combingtion with other similar modes. Thesa
eliminated removals are then assumed to follow the distribution
of the remaining removal modes. The actual cost savings are
detarmined frem the increase in the mean time to ramoval based
on the new removal distributions, GRA

Avpil: NTIS CSCL



N74-197144 Tyco Labs. Inc.. Waltham, Mass.

DEVELOPMENT AND TESTING OF A CADMIUM TELLURIDE

HIGH TEMPERATURE (750 F) INFRARED FiRE DETECTOR

Final ‘Report, 28 Feb. 1972 - 19 Sep. 1973 .

G. Entine, R. Farrell. F. Wilson, and F. Wald Nov. 1873 73 p

refs .

(Contracts F33615-72-C-1489; F33615-71-C-1084;

AF Proj. 3048)

(AD-773324; C-222; AFAPL-TR-73-104)

01/2

CdTe photodetectors capable of operating continuously at

750F were patkaged for flight testing as an aircraft engine fire

detactor. The sensors at temperature could detect a photosignal

of 50 microwatts per square centimeter with a signal-to-noisa

ratio of over 20:1 and an output impedance of 1000 ohms.

The units consist of two CdTe sensors separately segled in harmatic

TO-8 headers which are mounted inside a larger hermetically

sealed housing made of Inconel. The detactors meet MIL-Spec
 810B including temperature cycling up to 750F, well above the

‘capability of all the ‘available semiconductor infrared detactors.

i Author {GRA)

Avail: NTIS CSCL

N74-19822§ Army Electronics Command, Fort Monmouth,
N.J. ‘
HIGH FREQUENCY RADIO EMISSION AND RECEPTION
BY FOHEST TREES AND BY HELICOPTER USING HYBRID
ELECTROMAGNETIC ANTENNA COUPLERS .
Kurt Jkrath, William Kennebeck, and Kenneth J. Murphy Dec.
1973 78 p refs N .
{DA Proj. 1T0-61101-A-91A} .
{AD-773909; ECOM-4173) Avail: NTIS CSCL 09/5
Maeasurements by helicopter of 5.750 MH2z radiation patterns
from closely-spaced hemac-coupled forest trees and from a 24-toot
high marine whip antenng at the same forest site show that
the directivities of high-frequency’ skywave radiation from the
trees and from the whip are controlled by the idcal forest structure.
By operating thesa closely-spaced trees as a phasaed twin-tree
XMTR array. control over tha elevation of the maximat radiation
lobes is gained by tha radio operator, while the local forast
structure remains in control of the geographic azimuth angles of
the radiation minima. Analogous to the exploitation of forest
trees as. antennas, the body of the helicopter was used as an
antenna by means of a hemac wrapped arcund its tail section.
{Modified author abstract} GRA

N74-19891§ Natioral Aetospace Lab., Tokyo {Japan).
DESIGN AND DEVELOPMENT OF THE GUST WIND
JUNNEL AT THE NATIGNAL AEROSPACE LABORATORY
Kenichi Hirosue, Kiyomi Kitamura, Yoshitaka Murakami, and
Shigemi Shinde Sep. 1973 30 ¢ refs In JAPANESE; ENGLISH
summary .
(NAL-TR-335} Awail: NTIS HC $4.5

A gust wind tunnel, of the single return type, for performing
tasts undar normal atmospheric conditions is described. The wind
tunnel is equipped with two interchangable test sections with a
2 m square Cross section; one section is normally closed while
the other i$ a semi-closed section with gust generators. The
latter section is used for simulated tests of aircraft gust response
snd gust load. A six component pyramid type balance and 8
data processing system are also contained in. the wind tunnel.
Gusts in the test sectien are genecated by oscillatory cescade
wings instalted at the upstream pert of tha semi-closed section,
and simulstes one dimensional vertical gusts with various
frequencies and amplitudes. The vertical component of the
resulting air flow appeared 1o follow the desired command signal
‘and was understood to be capable of satisfactorily simulating
various gusts. For the normal clesed section, the maximum capable
speed was 87 m/sec, the turbulence factor was 1.02. and the
velocity deviatian within the crass section was suppressed to
within + @7 - 1 % of the mean velocity at that section. Author

N74-19894§ Air Force Systems Command. Wright-Patterson
. AFB, Ohio. Foreign Technology Div.
SELECTION OF LANDING FIELDS

>
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specification. or regulation.

N74-20054

¢

;M. Finikov 30 Nov. 1973 11 p refs Transl. into ENGLISH
from Grazhdanskaya Aviat. (USSR), no. 3. Mar. 1973 p 21
{AD-772051: FTD-HT-23-536-74) Avail: NTIS CSCL 01/§
Thare is special importance in the selection of sites of support
‘girfields for the group disposition of aircraft and helicopters. Here
i1 is necessary to calcutate the optimum zone of location of the
agricultural sirfield. Taken as the optimum zone is the saction
of land area remote from the tillable fields at a distance
propartional to their total areas. GRA

N74.19898f Environmental Protection Agency, Ardington, Vs,
|Task Group 1
LEGAL AND INSTITUTIONAL ANALYSIS OF AIRCRAFT

ND AIRPORT NOISE AND APPORTIONMENT OF
AUTHORITY BETWEEN FEDERAL STATE, AND LOCAL
GOVERNMENTS Final Repon
Elizabeth Cuadra 27 Juk 1973 413 p refs
{PB-225149/4GA; EPA-NTID-73.2) Avail:
CSCL O1E

Data pertinent to legal and institutional analysis of aircraft

and airport noise and apportionment of autharity between Federal.
State, and jocal governments are presented. The report is an

NTIS HC $8.25

interpretation of such data by the task group chairperson

responsible for this specific report. It does not necessarily reflect
the official views of EPA and does not constitute a standard,
Authar (GRA)

‘N74-19902*§ Michigan Stata Univ., East Lansing. Div. of
'Engineering Research.
RESEARCH ON FREE AND IMPINGING JETS FOR THE
DEVELOPMENT OF STOL AIRCRAFT Final Repont
John F. Foss and Stanley J. Kleis 21 Jan. 1974 39 p refs
{Grant NGR-23-004-068) "
{NASA-CR-138031} Avail: NTIS HC $5.00 CSCL 200

The effect of the exit plane conditions on the initial region
of an axisymmetric jet was systematically investigated. An
essentially top-hat mean wvelocity profile and 8 homogeneous
turbulence structure were maintained at the exit plane for aight
distinct scale and intansity conditions. Mass and momentum: flux
values are independent of .the exit turbulence structure for the
range investigated; however, a significant (approximately 25%)

increase in the latter implies a8 pronounced static pressure

decrement -inside the jet. Details of the velocity profile and
turbulence structure are influenced by .the exit ptane conditions.
The three radial-axial components of ‘the Reynolds stress tensor
have been conditionally sampled and-ara analyzed to show the
initial condition effects. Author

N74-19904*§ Scientific Translation Service., Santa Barbara,
Calif. Co
STABILITY AND DECAY OF FREE VORTICES BEHIND A
WING )
H. Bippas Washington NASA Apr. 1974 10 p Transl. into
ENGLISH from DEVLR-Nachrichten (West Germany), Oct. 1973
'p 456-457
(Contract NASw-2483)
{NASA-TT-F-15445; A74-11805) Avail: NTIS HC $4.00
200

An experimental investigation was conducted regarding the
systern of fraa vorticas which detach themsslves from a rectangular
'wing. During the tests the model was moved while the fluid
'medium remained at rest. This approach made it possible to

CsCL

. obsarva the vortices for more than one minute until they finally

decayed. The flow was made visible with the aid of hydrogen
bubbles which weré abtained by electrolysis of the medium water
by means of a8 wire serving as cathoda. Author

N74-200544 Civil Aeromedical Inst, Oklahoma City, Okla.
IN-FLIGHT PERFORMANCE OF CIVILIAN PILOTS USING
MOVING-AIRCRAFT AND MOVING-HORIZON ATTITUDE
INDICATCRS

A. Howard Hasbrook Jun, 1973 21 p refs

{AD-773450. FAA-AM-73-9) Avail: NTIS CSCL 01/4



N74-20069

The in-flight performance of civilian instrument-rated pilots
using two-different types of attitude indicators in a general aviation
aircraft was measured during typical instrument flying maneu-
vers. The instrumants were an inside-out {moving-horizon)
indicator and an outside-in (moving aircraft} indicator. The subjects
were divided into low and high experience groups. The resuits
of the study differ in some degree with those of some recent
ground-based studies which used the same two concepts of
attitude presentation. However, one result of the in-flight study
agreed with many of the previcus studies: low time pilots exhibited
a narrower range of pitch axcursions with the outside-in {moving
aircraft) attitude indicator than they did with the inside-out {moving
horizon) indicator. When combined with the authors' observations
of a head-horizon tilt phenomenaon relating to both humans and
animals. the results of this study suggest the usefulness of a
new concept for the design of the attitude indicator display. A
new concept is described in the report. Author (GRA|

N74-20053# Honeywell. Inc., Minneapolis, Minn. Systems and
Research Div.
AN INVESTIGATION OF AIRBORNME DISPLAYS AND
CONTROLS  FOR SEARCH AND RESCUE (SAR).
VOLUME 8 ARMY MEDEVAC AVIONICS CAPABILITY
STUDY Final Report, Nov. 1972 - Aug. 1873
A. L. Jones, W. A, Dathamer, and R. J. Kirk Sep. 1973 42 p
refs
(Contract NOOQ14-69-C-0460; NR Proj. 213-072)
(AD-773611; Rept-12809-FRI-Vol-8; JAMAIR-731001-Vol-8)
Avail: NTIS CSCL 06/7

The report presents results of a study to assess the avionics
capability of the present generation ARMY MEDEVAC helicopters
{UH-1H). The study was based on inierviews with experienced
MEDEVAC pilots. Analyses were performed to evaluate the
basaline avionics and potential improvements against variou$
mission reguirements and environmentel conditions. The most
critical needs identified in the study were night-vision aids and
improved navigation capability. Author {GRA}

N74-200604 Naval Air Propulsion Test Center, Trenton, N.J.
DEVELOPMENT OF NDT/I FOR INTEGRAL WING FUEL
TANK STRUCTURES USING INFRARED THERMOGRAPHY
Final Report
Anthony P. Pontelle Jan. 1974 18 p refs
{AD-773466; NAPTC-PE-32} Avail: NTIS CSCL 14/2

Infrared thermography was successful in detecting flaws in
wing tank structures through changes in ternperature pattern
under controlled conditions. The flaws detected by Thesrmovision
included voids, cracks, indentations, a loose fuel inspection plate.
defective countar sunk screws, materiai imperfections and
damaged honeycomb sections. Laser beams used as a heat
source have a limited capability in providing heat patterns of
defactive materials scanned by Thermovision, but are worthy of
furthar investigation with some modifications. Author {GRA)

N74-2008D# Horizons, inc.. Cleveland, Ohio.
DEVELOPMENT OF THERMALLY STABLE POLY (FLUDRO-
ALKOXYPHOSPHAZENE) TRANSMISSION SEALS FOR THE
UH-1 HELICOPTER Final Report, 19 Jan. 1972 - 18 Aug.
1973
Kennard A. Reynard. Richard W. Sicka, John C. Vicic, and Selwyn
H. Rose Sep. 1973 85 p refs
{Contract DAAG46-72-C-0073)
(AD-773652; AMMRC-CTR-73-41) Availl NTIS CSCL t1A
The objective of this program was to develop poly
[luoroalkoxyphosphazene) compounds suitable for service
[1100 hrs) as UH-1 helicopter transmission shaft lip seals over
the -6bF 10 230F range. Significant advances were made in
compounding ((CF3CH20)2PN-{HCF2C3FECHZOV2ZPNIn copoly-
mers to meet these objectives. Dynamic tests by National Seal
Division of Federal-Mogut Corp. of molded ((CF3CH2ZO)2PN-
(HCF2CAFECH20}2FPN)n seal formations determined the seals
to have over 1000 hours running life. These test results provide

promising evidance of tha suitability of poly
{fluoroalkoxyphosphazenes) for service as UH-1 helicopter
transmission seals. (Modified' author abstract) GRA’

N74-20161f Air Forca Systems Command, Wright-Patierson
AFB, Chio. Foreign Technotogy Div.
LUBRICATING SYSTEMS OF GAS TURBINE ENGINES
N. T. Domotenko and A. S. Kravets 10 Dec. 1973 149 p
refs  Transl. into ENGLISH of the book “Maslyanye Sistemy
Gazoturbinnykh Dvigatelei” Moscow, Transport, 1972 p1-94
(AF Proj. 3048)
(AD-773493: FTD-MT-24-665-73)  Awvail: NTIS CSCL 11/8
n the book the problems of the artangemsnt and exploitation
of lubricating systems of aviation gas-turhine anginas are
presentad. The working condition of oils and their basic
physicochemical and performance properties are examinad. The
characteristics of patroleum and synthetic oils are given. The
requirements for lubricating systems are indicated, and also their
fundamental and assembly diagrams are described. The work
of a singla-cifcuit, two-circuit and shorted lubricating systems of
conterqporary aircraft is examined. The featurss of the oparation
of Iubflcating systems of helicopters are given and the parameters
of which aftect the height power factors of lubricating systems
are examined. GRA

© N74-20176# RAND Corp., Santa Monica, Calif.
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BRANCH-AND-BOUND AND HEURISTIC APPROACHES TO
A SEQUENCING PROBLEM WITH TEAM-SIZE REQUIRE-
MENTS
Louis W. Miller Jan. 1974 27 p refs
{P-5152) Awvail: NTI§ HC $4.50

The wark describes the simplest type of static problam with
vanable team-size requirements. The problem has the following
structure: Resources consist of m identical and interchangeable
machines, with m> 1; and n jobs all available for simultanecus
scheduling. Every job has & known processing time requirement.
p sub . and a prascribed team size, r sub j, that never
exceeds m. If the attributes of job j are p sub j and r sub i,
exactly r sub | machines must be assigned to job j for a continuous
interval of length p sub j. Interruptions are not permitted. Good
scheduling critefia are in terms of minimizing the average of
completion times and/or the amount of time required to complete
all n jobs. Author

N74.20232¥# ' TRW Systems Group, Redondo Beach, Calif.
NUCLEAR INSTRUMENT LANDING SYSTEM Phase 2
Interim Repart, Jun. 1971 - Jan. 1973
IF:A: Kaminskas 31 Jan. 1973 88 p Sponsored in part by
(Contract AT{04-3)-828)
{SAN-828-2) Avail: NTIS HC $5.45

The analysis, design, construction, and field. tests of a
prototype Nuclear Instrument Landing System (NILS) are reported.
NILS is designed as a short range guidance system for providing
highly accurate aircraft position information during the last phases
of descent and touchdown for completely automated landings
in zerg visibility weather. The NILS consists of ground and airborne
equipment: the ground equipment is comprisad of four beacens
of modulated gamma beams and is permanently installed near
the runway: the airborne equipment consists of a scintilfation
detector. four frequency detectors, and signal processing
elactronics. NSA

N74-20233§ Raytheon Co., Wayland, Mass. :
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
FLAN AS PROPOSED BY RAYTHEON DURING THE
TECHNIQUE ANALYSIS ANKD CONTRACT DEFINITION
PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-
GRAM. VOLUME 3: 1.1.1 PERFORMANCE VALIDATION
Sep. 1972 366 p refs

{Contract DOT-FA72WA-2803
{AD-773223. FAA-RD-73-150-Vol-3)

Availl: NTIS CSCL



17/7
Volume 1l discusses muitipath, power/error budgets,
hardware realization, and system integrity. GRA

N74-20235§ Army Electionics Command, Fon Monmouth,
N.J.
PREDICTIONS OF INTERFERENCE-REFLECTION ZONES
FOR SCANNING BEAM INSTRUMENT LANDING SYS-
TEMS .
Eddie L. Cornelious Jan. 1874 55 p
{DA Proj. 1F1-82202-A-87A}
(AD-773822; ECOM-4188) Avail: NTIS CSCL 17/7

To predict raflection/intetference zones for scanning beam
Instrument Landing Systems, representative situations for an
airport environment weare selected in developing multipath
models. Interfering signals reflected from a large building near a
runway will usually be confinr to well defined specular regions.
The interfaring reflecting signal magnitude in these regions can
be large. The report presents these ragions of interfering reflections
in graphic form for various refiecting surface atientations and
lateral distances between the radiating source and the reflecting
surface. Author (GRA)

refs

N74-20237§ Lincoln Lab., Mass. Inst. of Tech.. Lexington.
PREDICTION OF QPTICAL LANDING GUIDANCE SYSTEM
PERFORMANCE IN CAT. 3-a MINIMUM WEATHER
David G. Kocher B Nov. 1973 38 p refs
{Contract F19628-73-C-0002; AF Proj. 649L} .
tﬁ%%naaao; TN-1973-47; ESD-TR-73-258) Avail. NTIS CSCL
1

The feasibility of using a laser optical system to provide
precision guidance for the final two miles of aircraft landing
approaches in low visibility weather is examined. Since low
visibility is caused most frequently by clouds and fog, approxi-
mate calculations of the optical signal. scattered light and noise
ate made as a function of range for various cloud and fog
densities. It is concluded that with current laser technology,
performance of an optical landing guidance system would be
inadequate in tha presance of Category Ill-a minimum visibility
clouds and fogs. Author [GRA)

N74.20399# Stanford Research Inst., Menlo Park, Cakf.

THE CHEMISTRY OF FUEL DEPOSITS AND THEIR
PRECURSORS Final Report, 28 Dec. 1972 - 27 Dec. 1973
" Frank R. Mayo, Harold Richardson, and Guillermo D. Maydrga
Dec. 1973 45 p refs

{Contract NOO012-73-C-0318)

"{AD-773630) Avail: NTIS CSCL 21/4

Oxjdation and condensation products of a standard jet fusl

at 190-200C have been concentrated and fractionated to give
materials of average molecular weight of =300 by (1) precipitation
from pentane and {2) gel permeation chromatography. Heating
fuel with stainless steel wool and oxygen at 200C has given
insaluble deposits that can be removed only by heating in air
A deposit from a simulated fuel manifeld has been analyzed.
Some contemporary work on fuel stability has been reviewed
and recommendations for further work toward a useful stability
test are presented. (Modified author abstract) GRA

N73-20401# Advisory Group for Aerospace Research and
Development, Paris {France). .

‘V/STOL PROPULSION SYSTEMS

Igan. 1974 415 p refs Mostly in ENGLISH: partly in FRENCH
Presentad at the 42d Meating of the AGARD Propulsion and
'Energetics Panel, Schliersee, Germany, 17-21 Sep. 1973
(AGARD-CP-135) Avail: NTIS HC $23.75

! The proceedings of a conference on V/STOL propulsion
systerns are presented. The subjects discussed include the
‘following: (1) optimum engines for military V/STOL aircraft, (2}
angine cycle selection for commercial short takeoff aircraft. {3)
requirements for V/STOL propulsion and drive train components.
(4) development of advanced technology V/STOL propeller
systemn, (5) engine and aircraft design considerations affecting
aircraft noise, {B} characteristics of lifting fans under cross flow
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conditions, and [7) operational experience with V/STOL propulsion
systems.

N74-20402 Motoren- und Turbinen-Union Muenchen G.mb.H.
(West Germany).

COMPARATIVE APPRAISAL OF PROPULSION SYSTEMS
FOR VTOL-AIRCRAFT

"Meinrich Leibach /7 AGARD V/STOL Propulsion Systems Jan.
1974 19 p ’

An engine-oriented method for a functional description and
classification of all existing and future aircraft jet propulsion
systems is presented. 1t 5 assumed that all aeroc propulsion
systems are made up of assemblies which carry out the thrust
generation, thrust augmentation and thrust control functions. with
various principles of operation being possible, as wall as various
combinations of the said assemblies. If these three fundamental
functions are determined symholically and free-of-value, it will
be possible to obtain a basic description and a classification of
al existing and future engines, via the determination of the energy
flows. Moreover, this classification method will permit derivation
and description of new. unconventional power plants. Author

N74-20403 Rolls-Royce, Ltd.. Bristol (England). Engine Div.
OPTIMUM ENGINES FOR MILITARY V/STOL AIRCRAFT
R. M. Deaning and N. A Mitchell /m AGARD V/S5TOL Propuision
Systems Jan. 1974 13 p

11-28)

The characteristics of propulsion systems for V/STOL low-level
close support and air superiority aircraft are discussed. The
[requirements for optimum engines based on the operational
irequirernems of the aircralt are explained. Charts. graphs, and
'diagrams are providad to show the evolution of military ¥/STOL
‘combat aircraft and the associated propulsion systems.  Author

N74-20404 Naval Air Systems Command. Washington. D.C.
FORMULATING MILITARY REQUIREMENTS

A. L VYonGerichten /» AGARD V/STOL Propulsion Systems
Jan. 1974 12 p refs .

The formulation ot mditary requirements often includes
conflicting elemants and may follow several different paths. Many
diverse technical concepts which are in varying stages of
development must be considered. The formulation process is
discussed and some of the technical and design considerations
arae hightighted. The inception of the Navy's ¥/ STOL Fighter-Attack
Program is reviewed together with some indication of the progress
on the Navy's Medium V/TOL Program. Both of which are being
considered for the Sea Control Ship and other applications.
Additional constraints on propulsion system development and
‘thoughts of future propulsion requirements are provided. Author

N74-204086 Societe Nationale d’Etude et de Construction de
‘Moteurs d Aviation, Vilaroche {France).

;THE MOTORIZATION OF SHORY TAKE-OFF AND LANDING
AJRCRAFET [LA MOTORISATION DES AVIONS A DECOL-
(LAGE ET A ATTERRISSAGE COURTS]

Robert Laurens /7 AGARD V/STOL Propulsion Systems Jan
11974 16 p In FRENCH.

The operational and enwvironmental requirements for STOL
aircraft such as airfield length, noise restrictions and pollution
dimitations are reviewed and commented on in view of the
subsequent engine requirements, The choice of thermodynamic
cycle for optimum take-off/ cruise thrust matching and economical
sfc and the main design parameters influencing fan noise ars
discussed. Special attention is paid to the improvements in engine
handling made possible by the use of variable nozzles and/or
vanable pitch fans. This allows low thrust levels at high fan
speeds, resulting in favorable engine response times. important
for baulked landings and thrust reversal. Author

N74-20406 Motoren- und Turbinen-Union Muenchen G.mb.H.
{West Germany).
JINVESTIGATION OF THE RELATIVE MERITS OF DIFFERENT



N74-20407

POWER PLANTS FOR STOL-AIRCRAFT WITH BLOWN FLAP
APPLICATION
H. Grieb, W. Klussmann, and G. Weis!

/n AGARD V/STOL
Propulsion Systems Jan. 1874 19 p

refs

The ralative merits of different air supply systems for
STOL-aircraft with blown ftap application are investigated. Under
cansideration are self-sustained supply units, such as gas turbine
driven compressors, remota compressaors driven with hot gas
trom the cruise engines and 2 possibilities for off-take of
compressed air from the cruise engines. The air supply systems
reviewed are compared with respect to the design requirements,
the operating behaviour including any reactions on the cruise
engines, the sensitivity 1o component failure and the weight
penalty to be expected. Author

N74-20407 Roysl Aircraft Establishment, Bedford {England).
A THEOQRETICAL AND EXPERIMENTAL INVESTIGATION
OF THE EXTERNAL-FLOW, JET-AUGMENTED FLAP
P. R. Ashill /n AGARD V/STOL Propulsion Systems Jan.
The proceedings of a conference on V/STOL proputsion
systems are presented. The subjects discussed include the
following: {1} optimum engines for military V/STOL aircraft, [2)
engine cycle selection for commercial short takeoff aircrafi, {3}
requirements for V/STOL propulsion and drive train components,
{4) development of advanced technology V/STOL propeller
system, (5) engine and aircraft design considerations affacting
aircraft noise. (6) characteristics of lifting fans under cross flow
conditions, and (7) operational experience with V/STOL propulsion
systems.

N74-20408 Fiat Sp.A.. Turin (ltaly). Div. Aviazione.

ENGINE CYCLE SELECTION FOR COMMERCIAL STOL
AIRCRAFT

Giorgio Feo and Alfredo Capuani (Societa Aeritalia, Turin) fn
AGARD v/STOL Propulsion Systems Jan. 1974 11 [

The cycle and design parameters pertinent to a turbofan to
be used for STOL short haul applications have been studied.
For the chosen aircralt configuration, the criteria that condition
the choice of the cycle, listed in decreasing importance, have
been detesmined as foliows: (1) low noise level, {2) high specific
thrust to obtain low-weight and reduced-size engines, and (3}
low specific fuel consumption {sfc). it is concluded that the
controlling factor is the neise {evel requirement for airports in
congested areas. In order to satisfy this and the mission operational
requirements the turbofan engine is driven towards medium bypass
ratios and high thrust weight ratios but with less amphasis on
s.f.c. Author

N74.20409 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen (West Germany).
WIND TUNNEL TESTING WITH ENGINE SIMULATION FOR
V/STOL AIRPLANES .
R. Wulf and E. Melzer /n AGARD V/STOL Propuision Systems
Jan. 1874 14 p refs

For the development of STOL and expecially for VTOL
airplanes with modern engines, wind tunnel testing with adequate
jet and engine simulation is of great importance. Curent engine
systems are classified. Their main characteristics concearning the
aerodynamic interference between engine and airplane or batween
engine and the surrounding flow field are described. Basad on
these aspects suitable simulation systems are discussed. The
powar requirement for exact simulation is estimated and in the
case of compressed air supply the influence of pressure ratio
and temperature is shown. Some simulators developed and
used in the last few years illustrate the different testing techniques
for compressed air blowing. ejectors, and tip turbina driven fans.
Concluding remarks present some propossls for a future
collaborative program of work in the field of engine simulation.

Author

N74-20410 General Electric Co., Cincinnati, Ohio.
Engine Group.

RECENT TECHNOLOGY ADVANCES IN THRUST VECTOR-

Aircraft
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ING SYSTEMS
Richard P. Taylor and Joseph A. Lander /n AGARD V/STOL
Propulsion Systems Jan. 1874 11 p refs

The important technical challenges that must be overcome
in order to make a reality of thrust vectoring of an aftarburning
engine for a multi-mission aircraft. Two approaches to vectpr-
ing -~ with and without afterburning in lift are described which
have been developed to tha point that they are available for
direct application to an engine development program. In addition,
the evaluation, selection/design criteria for vectoring systems have

developed to the point where specific design and configuration
considerations that are psculiar to VTOL are identified and
reasonably well understood. Thus, although the engine and aircraft
industry continue the search for and development of even better
thrust vectoring systems and installations, it is considersd that
the fundamental technology and knowhow is available to
procead with a thrust vectored, afterbuming engine and aircraft,

Author

N74-20411
{France).

SHORT HAUL AIRCRAFT ADAPTATION TO THE USE OF
SHORT LANDING FIELDS [ADAPTATION MOTEURS-
CELLULE DES AVIONS COURTS COURRAIERS UTILISANT
DES PISTES COURTES]
Pierre Guyot /n AGARD

Societe Nationale Industrielle Aetospatigle, Paris

V/STOL Propulsion Systems _ Jan,

1874 11 p In FRENCH

N74-20412 Army Air Maobility Research and Development Lab.,
Cleveland, Ohio,
BASIC RESEARCH REQUIREMENTS FOR V/STOL PROPUL-
SION AND DRIVE-TRAIN COMPONENTS
John Acurio /n AGARD V/STOL Propulsion Systems Jan.
1974 14 p . '
The design of aircraft engines for use with V/STOL aircraft
is discussed. Emphasis is placed on the aerodynamic components
of the engina. The subjects discussed are as follows: (1) ganeral
raquirements, (2) compressors, {3} turbines, {4) combustors, and
(&) drive train concepts. Graphs of engine performance under
vatious operating conditions are provided. Authot

N74-20413 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt. Porz (West Germany},

AERODYNAMIC INTERFERENCE BETWEEN FUSELAGE
AND LIFTING JETS EMERGING FROM ITS LOWER PART
G. Viehweger /n AGARD V/STOL Propulsion Systems Jan.
1974 14 p refs

N74-20414 Army Air Mobility Research ang Development Lab.,
Fort Eustis, Va.

RESEARCH TOWARD DEVELOPMENT FEASIBILITY OF AN
ADVANCED TECHNQLOGY V/STOL PROPELLER SYSTEM
James Gomez.'Ji. and Robert M. Levintan /n AGARD Vv/sTOL
Propulsion Systems Jan. 1874 12 p refs Prepared in cooparation
with Hamilton Standard Div., United Aircraft Corp., Windsor Locks,
Conn,

N74-20416 Motoren- und Turbinen-Union Muenchen G.m.b.H.
(West Germany},

THE INFLUENCE OF THE CONTROL CONCEFPT FOR V/STOL
ENGINES ON THEIR STATIC AND DYNAMIC PERFORM-
ANCE CHARACTERISTICS '
K. Bauarfeind and G. Doaspner /n AGARD V/$TOL Propulsion
Systerps Jan, 1974 13 p refs

The decrease of total thrust and the changes of important
engine parameters of two-spool bypass angines caused by btaeding
air upstream of the combustion chamber for stabilizing and for
maneuvering VTOL-aircraft in the hover or transition phase have
been investigated. A variation of the engine design parameters
turbine inlet temperature, total pressura fatio and bypass ratio



has been considered. In each case three different control concepts
have been applied: (1] the power lever position calls for a constant
fuel flow. {2} the power lever position calls for a constant
HP-compressor speed, and (3) the power lever position calls for
a constant turbine inlet temperature. The smallest decrease in
.totat thrust results when the HP-compressor speed is kept
constant, when the total pressure ratio is 20 or abova and the
bypass ratio is between 2 and 10. The design turbine inlet
temperature only has a minor effect on this. But, on tha other
hand, the increase of turhine inlet temperature due to bleading
air is very high. The biggest decreasa in total thrust occurs
~ whan the turbine iniet temperature is kept constant by the control
systern and when the engine has a high bypass ratio and also
a high design turbine inlet temperature. Author

N74-20418* National Asronautics and Space Administration.
_Ames Research Center. Moffatt Fiald, Calif.

INTEGRATED PROPULSION/ENERGY TRANSFER CON-
TAOL SYSTEMS FOR LIFT-FAN V/STOL AIRCRAFT
Wallace H. Deckert and L. Stewart Rolls /n AGARD V/STOL
Propuision. Systems Jan. 1974 8 p refs

N74-20417 Pratt and Whitney Aircraft, Fest Hartford. Conn.
V/STOL DEFLECTOR DUCT PROFILE STUDY

R.I. Strough and T. A. Wynosky In AGARD V/STOL Propulsion
Systems Jan. 1974 13 p

V/STOL deflection of exhaust gases creates static prassure

gradienis within deflector system ducting which propagate .

upstream and produce a nongymmetric back-pressute distribution
on the fan. Depending on the deflector design, the fan will
axperience a higher-than-average back-pressure at one point in
the duct. and lower-than-average pressure near the deflector. If
this back-pressure distortion is severe enough, engine stahility
can be compromised. Experimental and analytical studies were
conducted to study the back-pressure distortion problem.
Small-scale cold flow models of various deflector devices were
tested to obtain s parametric mapping of the back-pressure
disturbance as a function of bypass ratio, duct Mach number,
and deflector geometric parameters, Screens of varying solidity
were used 10 genarate total pressure gradients around the duct
similar to those genetated by the fan. The parametric distortion
pattems were then duplicated on a specially designed full-scale
fan test rig. and fan surge margin degradation was' related to
the generated back-pressure profile. The final analysis resuited
in the formulatior: of design ground rules which establish criteria
‘for the disturbance proximity and magnitude that current
turbomachinery can tolerate. Author

N74-20418 - Societe Nationale d'Etude et de Construction de
Moteurs d'Aviation, Villaroche (France).
LOW SPEED TURBINE GEAR BOX
CONTRE BOITE D’ENGRENAGES] ‘
Victor Bensimhon /7 AGARD V/STOL Propulsion Systems
Jan. 1974 17 p in FRENCH ‘ -

[TURBINE LENTE

A propulsion systam is proposed where a low speed highly
Joaded turbine driven by two gas generators is coupled directly
to the rotor shaft. thus avoiding the heavy gear box. A description
is given of the mechanical and asrodynamic characteristics of
‘this propulsion system and its capability t0 meet the require-
‘ments various operating conditions, including high speed flight
with propulsion support by the turbojets used as gas generalors
for the rotor turbine. Tha system described is compared with a
conventional propulsion system with respect to fuel consumgp-
tion and maintenance cost. ’ Author

N74-20419 Acerospace Research Labs. Wright-Patterson AFB,
(Ohio. Energy Conversion Lab. }
COMPACT THRUST AUGMENTORS FOR V/STOL AIR-
CRAFT '
Brian Quinn /7 AGARD V/STOL Propulsion Systems Jan.
1974 12 p refs

The prospect of undertaking V/STOL and cruise flight with
the same powerplant has considerable appeat and can be achieved
by proper use of thrust augmenting ejectors. Proper use requires

N74-20424

an ejector that simultaneously satisfies two conflicting require-
ments: high performance and instatlation compactness. In addition
to slementary design considerations. the following paragraphs

discuss the logs mechanisms to which augmentors are most

sansitive and describe how they may be manipulated to produce
high levels of thrust augmentation in ejectors suitable for V/STOL
aircraft. Conclyusions are corroborated by the results of experimen-
tat investigations of the effects of geomatric constraints on the
flow structura and performance of thrust augmenting ejectors.
Author

N74-20420 National Research Council of Camada. Dttawa
{Ontario). Gas Dynamics Lab.

THRUST PERFORMANCE OF POODED LIFT-FANS IN
CROSSFLOW

R. A. Tyler and R. G. Williamson /7 AGARD V/STOL Propulsion
Systems Jan. 1974 14 p refs '

NT4-20421
(England}.
SOME ENGINE AND AIRCRAFYT DESIGN CONSIDERA-
TIONS AFFECTING NOISE

D. R. Higtort and T. A. Cook {Roy. Aircraft Estab.. Farnborough,
Engl} /n AGARD V/STOL Propulsion Systems .Jan. 1974
9 p ref Prepared in cooperation with Roy. Aircraft Estab.,
Farnborough, Engl. :

National Gas Turbine Establishment. Pyestock

N74-20422* National Aeronautics and Space Administration.
Lewis Research Centar, Cleveland, Ohio.

JNFLUENCE OF NOISE REQUIREMENTS ON STOL PROPUL-
SION SYSTEM DESIGNS ’

Raymond J. Rulis /1 AGARD V/STOL Propulsion Systems
Jan. 1974 17 p refs .

The severity of proposed noise goals for STOL systems has
resulted in a new design approach for aircrafi propulsion systems.
it has bscome nacessary to consider the influence of the noise
goal on the design of engine components, angine systems, and
the integrated nacelle, separately and coltactively, from the onset
of tha design effort. This integrated system design approach is
reguired in order to effect an optimization of the propulsion and
aircraft system. Results from extensive design studies and pentinent
tast programs are presentad which show the effect of noise
spacifications on component and system design, and the trade-offs
possible of noise versus configuration and performance. The
design optimization process of propulsion systems for powered
lift systems is presented baginning with the component lavel
and proceading through to the final integrated propulsion system.
Designs ate presented which are capabie of meeting future STOL
noise regulations and the performance. installation and economic
penalties are assessad as a function of noise leval. Author

N74-20423 Dowty Rotoi Ltd., Gloucester (England).

THE INFLUENCE OF NOISE REQUIREMENTS ON STOL
AIRCAAFT ENGINE DESIGN

D. G. M. Davis /n AGARD V/STOL Propulsion Systems Jan.
1974 11 p refs.

The noise ragulations applicable to STOL aircraft are
discussed. It is stated that the current aircraft fail to meet the
noise regulstions and that a reduction of 10 to 15 FNdB must
be achieved. An even greater reduction of 26 to 30 PNdJB is
required to make the aircralt acceptable to city center STOL
landing areas. Aircraft performance parameters and flight path
considerations which will contribute to a reduction in noise levels
ate described., A turhofan engine of relatively high bypass ratio
f.itted_ with a variable pitch fan is proposed as the basic power
plant. Author

N74-20424 Hamilton Standard. Windsor Locks, Conn.
Systems Dept. -
0-FAN PROPULSION FDR SHORT HAUL TRANSPORTS
Arthur H. Jackson, Jr. /n AGARD V/STOL Propulsion Systems
Jan, 1974 12 p refsi

The design and development of quiet fans {Q-FAN) for use

Adrcraft

with short haul transport aircraft are described. The Q-FAN blade
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N74-20427

construction is analyzed to show the effectiveness in noise
reduction. The Q-FAN uses variable pitch technigques and is
especially effective for thrust reversal operations. The advantages
of variable thrust ate: (1) superior thiUst response and lower
engine noise on landing approach, (2) lower fuel consumption
at part power conditions, (3} slightly higher thrust and lower
fuel consumption at cruise, and (4) bladu feathering protection
from destructive engina failure. Author

N74-20427 Deotroit Diesel Allison, Indianapolis. ind.
COST OF OWNERSHIP FOR PROPULSION SYSTEM OF
POWERED LIFT AiRCRAFT
W. L. Mcintire /n AGARD V/STOL Propulsion Systems Jan.
1974 20 p refs

A discyssion of the relationship of advanced propulsion
tachnology for powsred it V/STOL aircraft and the elements
of cost of ownership - development, acquisition, and operation
arnd maintenance is presented. Competitive demonstrator
programs, component technology wversus aircraft, and mission
requirements and implementation of design-1o-cost programs are
discussed as basic cost considerations for the development
program aleamant of cost of ownership. Production requirements
and manutacturing methods required for new materials and
advanced aerodynamic components aré presented as the sacond
cost of ownership parameter ta provide acquisition costs
effectively balanced with performance and cost. Finally, system
performance, reliability, and maintainability are avaluated to ensure
that the totsl cost of ownership is commensurate with the job
to be dane. Author

N74-20428 Messerschmitt-Boelkow-Blohm G.m.b.H., Munich
{West Germany). Untarnehmensbereich Flugzeuga.
PAOPULSION SYSTEM OF THE VJ 101 C YTOL AIRCRAFT:
PHILOSOPHY AND PRACTICAL EXPERIENCE

Werner Bighl /n AGARD V/STOL Propulsion Systems Jan.
1974 14 p refs .

The design and development of the VJ 101C vertical
takeoff aircraft are discussed. Emphasis is placed on optimizing
the airctaft configuration with respect to the propulsion system.
The special requirements for the angines and intakes to provide
8 vertical takeoff and supersonic fiight capability are analyzed.
The problem areas considsred are as follows: (1) thrust modulation
for attitude control, (2} afterburnar thrust for vertical takeoff, |3}
hot gas reingestion, {4) ground suction, (%) ground erosion, and
(6) noise. Graphs of aircratt and engine performance under various
flight conglitions are included. Author

N74-20429 De Havilland Aircraft Co., Ltd., Downsview {Ontario}.
Advanced Research,
THE DEVELCPMENT OF AN INTEGRATED PROPULSION
SYSTEM FOR JET 5TOL FLIGHT RESEARCH
J. A, Conway /o AGARD V/STOL Propulsion Sysitems Jan.
1974 15 p refs

The Augmentor-Wing powered lift concept provides the high
lift required for STOL terminal operations by means of a clore
interrelationship between the propulsive and asrodynamic
functions of tha system. Therefore, the propulsion systam is
subject to more extensive design requirements than a conventjonal
engine installation. Subsaguent to extensive large scala modal
testing of the concept, general agresment was reached that flight
tesearch was feasible and desirable. but in view of the long
development times and high costs involved, particularly in respact
to engines, means would have to be found to utilize both existing
engings and airfframe. A da Havilland Buffalo airframe became
the basis of the Augmentor-Wing flight research aircrah. The
selection, medification and testing of the Rolls-Royce Spey
801 SF which became the basic power plant for the research
aircraft are discussed. A description of the associated augmentor
ducting is also given, together with an autline of the propulsion
aspacts of the first phases of testing. Author

N74.20430 Dornier-Werke G.m.b.H., Friedrichshafen {(West

Germany).
PROBLEMS OF V/STOL AIRCRAFT CONNECTED WITH THE
PROPULSION SYSTEM AS EXPERIENCED ON THE
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-¥/8TOL aircraft are described.

EXPERIMENTAL TRANSPORT AIRCRAET
M. Lotz and P. Bartels /n AGARD V/STOL Propulsion Systems
Jan, 1974 12 p refs

For V/STOL aircratt, the additional functions of the proputsion
system cause some problems which do not accur on CTOL aircraft,
As a consequence, the design and operation of V/STOL aireraft
is more strangly influenced by propulsion-related problems. These
problems are discussed based on the experience with the Do 31
jet lift transport. Hot gas reingestion largely determined the take-off
technique adopted for the Do 31. Ground erosion of artificial -
and natural surfaces is discussed. The most important effects of
et intarfaranqa in hover and transition are described. The Iift
angine air intakes have to provide very low thrust losses in
hover, low distortion in ransition and in-fight starting capability.
Some aspects of hover flight control by differential thrust
modulation, differential thrust vectoring and reaction control by
bleed air are discussed. Finally, the influence of near field noise
on the aitframe structure and the possipilities of influencing
community noise by exploiting the high oparational flexibility of
Author

N74-20431 Rolls-Royce. Lid., Bristol (England). Engine Div.
PEGASUS ENGINE OPERATING EXPERIENCE IN THE
HARRIER AIRCRAFT
R. J. Cam /n AGARD
1974 18 p

The perormance of the Pegasus engine installed in the
'Harrier aircraft is discussed. The special demands made on an
‘engine for single engine V/STOL closs combat application are
explained. Operational axperiences on the engine are analyzad
to show the effects of: (1) the vectoring nozzle systemn, {2} bird
strikes, (3) fargign object damage, (4} aircraft stabitizing, and
(5] hot gas reingestion. Author

V/STOL Propulsion Systems Jan.

N74-20432 Vereinigte Flugtechnische Werke-Fokker G.m.b.H.,
Bremen {West Germany), :

THE DEVELOPMENT AND FLIGHT TESTING OF THE
PROPULSION SYSTEM OF THE VAK 191 B V/STOL STRIKE
AND RECONNAISSANCE AIRCRAFT

Klaus Wieland /r AGARD V/STOL Propulsion Systems Jan.
18974 12 p :

The VAK 191 B has a mixed propulsion system comprising
a main lift/ctuise engine in the fuselage center and two (ift
engines installed in the front and the rear section of the fuselage.
Bloed air is taken from each engine for aircraft attitude control. -
Design and development of the propulsion system including the
control blead system will be discussed. The type of control for
the propulsion and bleed air system plays an important role
towards achieving maximum performance. Extensive model testing
has been done to investigate main and lift engine intake
performance, lift engine relight capability and hot gas reingestion
characteristics of the aircraft. The rasults have been proven in
ground and flight testing. Full scale testing of the bleed air
system has been carried out to derive steady state and dynamic
characteristics. During ground and flight testing with threa
prototypes pedormance, handling and refiability of the propulsion
systam under VTOL and transition conditions wera invastigated..
Some special results and comparison with predictions ara
presented. Author

N74-20433 Advisory Group for Aerospace Research and
Davelopmant, Paris (France).
TECHNICAL EVALUATION REPORT ON 42ND PROPULSION
AND ENERGETICS PANEL MEETING ON V/STOL PROPUL-
SION SYSTEMS
H. Grieb and N. A. Mitchell /n jts V/STOL Propulsion Systems
Jan. 1974 7 p refs

A technical evaluation of the conference on V/STOL
propulsion systems is presentad. Comments are prepared
concerning the papers that were submitted and the round table
discussions are summarized. Recommendations are submitted
concerning the future course of actions to be taken for design
and development of V/STOL aircraft and engines. The questions
which were used as a guide line and the main points of discussion
are briefly answered. P.N.F,



N74-20445
(France).
THE PERFORMANCE BEHAVIOUR OF A BYPASS ENGINE
IN MULTIPARAMETER CONTROL
Heinrich Dissen /n jts Behaviour of the Turbine Engine Feb.
1974 p 49-66 Transl. into ENGUSH from “Verhalten des
Turbatriebwerks”, DGLR, Cologne, report DLR-Mitt-73-05, Jan.
1973 p 5%5-72

Some examples are given to show the influence of tha
variation of both nozzle surfaces and fuel throughout at given
thrugt and other boundary conditions on the engine parametess
of a two-cycle turbojet engine with large bypass ratio without

European Space Research Organization. Pans

primary and secondary flow mixing. To this end, a computation

mathod was developed for describing the performance of engines
-with multiparameter control. The advantages of multiparameter
control are summarized. The disadvantages are: the system is
more complicated, adjustable nozzles add to the engine weight,
and accurate measuremenis are necessary for determining the
angine parameters, ESRO

N74-20450# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
MIXING OF GAS AND AIR JETS iN JET ENGINES .
A. Hartmann 19 Dec. 1973 17 p refs Transl. into ENGLISH
fium 2. Flugwiss. {West Germany}, v. 19, no. 4, Apr. 1973
p 158-183
(AD-773908; FTD-HC-23-478-74) Avail, NTIS CSCL 21/5
At the current state of engine development, an improvemsnt
in specific consumption or an increase in thrust concentration
can be obtained only with relatively great effort, e.g. by improving
partial efficiencies and increasing the turbine iniet temperature
by using better blade materials and intreducing more efficient
cooling technigues. Jet mixing is a relatively simple matter and
results in a remarkable improvemant in efficiency. By maans of
the gas-dynamic energy transport in jet engines. the noise  of
the discharged gas jets can be abated. (Modified author
abstract} GRA

N74-20451# Colt industries, Inc., West Hartford, Conn. Chandler -

Evans Contral Systems Div.
ADVANCED ENGINE CONTROL PROGRAM Final Report
R. J. Hearn, M. A. Cole. and A H. White MNov. 1973 96 p
rals
{Contract - DAAJD2-72-C-00B4; DA Proj. 1G1-62207-AA-71)
(AD-773660. R-492-45; USAAMRDL-TR-73-B1) Awvail: NTIS
CSCL 21/5 ‘
.Devalopment of electronic control and centrifugal pump
. technology for use in future small turboshaft engines is reported.
..Redesigh of the electronic computer using micropowered analog
and, digital components has resulted in a reduction in etactrical
powar dissipation from 60 to about 7 watts. which virually
egliminates seif heating problems, Supply voitage and noise
sensitivities have also been substantially reduced. The induced
vibration has been limited to iess than 30 g's over the compléte
vibration spectrum. Increasing the pump speed from 37.500 to
55,000 rpm 10 reduce disc friction has resulted in a 50% reduction
in tha fuel temperature rise. (Modified author abstract) GRA

N74-20462§ Air Force Systems Command, Wright-Patterson
AFB, Dhio. Foreign Technology Div.
CHARACTERISTICS OF CASCADES Of SLOTTED SEC-
TIONS OF ADJUSTABLE GUIDE VANES OF AXIAL-FLOW
TURBINES , .
Yu. §. Kustarev 17 Jan! 1974 14 p refs Transl. into ENGLISH
from lzv. Vyssh. Ucheb. Zaved., Mashinostr. (Moscow). no. 12,
1971 p 88-92 )
(AD-773900; FTO-HT-23-777-74} Avail. NTIS CSCL 21E
The report deals with the aerodynamic characteristics of foil
fattices of slotted sections, developad for adjustable guide vanes
of vehicie gas-turbine engines. A close coincidence was ob-
served beétween the asrodynamic indicators of sloited and
nonslotted foil lattices. . GRA

N74-20453§ Air Force Systems Command, Wright-Pattarson
-AFB, Obhio. Faoraign Technology Div.

N74-20579

PROBLEM OF THE APPLICATION OF TURBOFAN ENGINES
IN- AIR TRANSPORT. METHODS OF INCREASE IN:
EFFICIENCY OF TURBOFAN ENGINE WITH HIGH BYPASS
RATIOS
A. L Kiyachkina 28 Nov. 1973 158 p refs Transl. inte
ENGLISH from Tr. Rizhskii Inst. inzh. Gradzhanskoi Aviatsii (USSR),
no. 174, 1971 p 1-1563
(AD.773292; FTD-MT-24-661-73} Awvail: NTIS CSCL 21/58
The report contains Sovist generated articles relative to the
operating paramaters of gas turbine engines, tharmodynamic
functions, gas dynamics, and acoustic characteristics. GRA

N74-20627§ Los Alamos Scientific Lab.. N.Max. .
TEMPORAL OBSERVATIONS OF THE LAMBDA 5303
EMISSION LINE PROFILE DURING THE 74 MINUTE
TOTALITY FROM THE CONCORDE SST AT THE 30 JUNE'
1973 TOTAL SOLAR ECLIPSE: PRELIMINARY INTENS!TY
VARIATIONS ABOVE AN ACTIVE REGION
D. M. Liebenberg and M. M. Hoffman 28 Aug. 1973 9 p
refs Presented at Intern. Astron, Union Symp. on Coronal
Disturbances, Surfers Paradise, Australia, 3 Sep. 1973 Sponsored
by AEC -
{LA-UR-73-1304; Conf-730953-1) Avail: NTIS HC $3.00
Apparatus was designed for installation on the Concorde

. SST to provide high resolution emission line profiles at the
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June 30. 1973 total solar eclipse. A prime objective was to
obtain profiles that could be used to detect the coronal response
to the 5 min periodicities observed in the solar photosphere.
Stabitity of the sky scaitered light, drastic reduction of seeing
effects enhanced the value of the excepticnal opportunity.
Preliminary results are discussed for a singld - region on the limb,
above an active sunspot group. Author {NSA)

N74-20572§ Nationa! Aerospaca Lab., Tokyo (Japan).
FLEXUAL RIGIDITY OF A THIN WALLED BUILD-UP ROTOR
FOR JET ENGINE. MEASUREMENT BY STATIC LOAD TEST
AND VIBRATION TEST AND CALCULATION &Y FINITE
ELEMENY METHOD
Toshio Miyachi, Akinori Ogawa, Shoji Hoshiya. and Yasushi Sofue
Jul. 1973 17 p refs In JAPANESE: ENGLISH summary
{NAL-TR-329) Awvail: NTIS HC $4.00 ‘
Results of flexural rigidity- tests and flexural vibration tes:
of a thin walled built-up rotor for a single spool jet angine o
prasented. Calculations of deformation of the rotor under simiar
loading and supporting conditions occuring in the tests are carried
out by the finita alement method and compared with the
experimental values. Results show that: {1} Tha thin walled built-up
rotor has very low flaxural rigidity compared with the value
computed by simple beam theory. (2} The values of deformation
calculated by the finite element method agres well with the
axperimental values by proper idealization of the built-up
structure. (3) Structural damping of the built-up retor is much
larger than for rotors having a solid or welded structure. Author

N74.20579§ Pisa Univ. {Italy}. Inst. of Aeronautics. -
FATIGUE BEHAVIOUR QOF HAT SECTION STRINGER
STIFFENED PANELS COMPRESSED IN THE POST-
BUCKLING RANGE Final Tachnical Report . :
A. Salvetti and C. Casarosa Jul. 1973 89 p refs

(Comtract DAJA37-72-C-12801

(AD-773672) Avail: NTIS CSCL 11/6

: The report presents results of research on the fatigue behaviour
of riveted hat section stringer stiffened panels which buckle undar
constant amplitude fatigue loading. Panels made with 2024-T3
as well as 7075-T6 Aluminum alloys were tested, and cracks
were found to develop systematically in the stringer top plate
along the rivet lines. It was demonstrated that the tensile bending
stresses which take place in the stringar when the sheet cover
buckles are responsible for crack initiation, The fatigue cracked
panels were statically tested. Resulis are discussed. GRA



N74-205931

N74-20691*# National Aeronautics and Space Administration.
Lewis Research Canter, Cleveland, Chio.
JET ENGINE EXHAUST EMISSIONS OF HIGH ALTITUDE
COMMERCIAL AIRCRAFT PROJECTED TO 1980
Jack Grobman and Robert D. Ingebo Washington Mar. 1974
B6 p raefs
(NASA-TM-X-3007; E-7822}
21B

Projected minimum levels of engine exhaust emissions that
may be practicably achievable for future commercial aircraft
operating at high-altitude cruise conditions are presented. The
forecasts are based on:{1) current knowledge of emission
charactaristics of combustors and augmentors; (2] the status of
combustion research in emission reduction technology: and (3}
pradictable trends in combustion systems and operating conditions
8s required for projected engine designs that are candidates for
advanced subsonic or supersonic commercial aircraft fuelsd by
either IP fuel. liquefied natuwral gas, or hydrogen. Resukts ate
presented for cruise conditions in terms of both an emission
index {g constituent/kg fuel) and an emission rate {g constituent/
hry, Author

Avail: NTIS HC $4.00 CSCL

N74-208304 Texas Transpontation Inst., Colege Station.
TEXAE AIRPORT SYSTEMS PLAN - AIR PASSENGER
DEMAND MODEL: MODEL TEST AND EVALUATION
Ralph E. Fostar Jan. 1973 64 p refs Sponsored by FAA
gnd Office of Gavernar, Austin, Tex.
{AD-772471} Avail: NTIS CSCL 01/2

The Texas Airpart System Plan (TASP) is intanded to identify
incations where facility deficiencies are anticipated in the airpurt
systemn of the State of Texas and to develop altarnativa courses
of action desipned to prevent the potential. deficiencies. A
deficiency 15 identified when, at some future time within the
planning horizon, demand upon a facility excesds its capacity.
Total demand has been divided into three areas--commarcial air
passenger, cargo, and general aviation--which hava been
forecasted for planning subdivisions of the State. Forecasts of
commercial air passenger demand have been prepared through
the use of a complex model. The purpose of this report is to
present the rationale for the selection of the methodology
employed in the design and development of the Air Passenger
Demand Maodel, to review the procedures used to test and calibrate
the maodel, and to evatuate the model and the forecasts which
it produces. GRA

N74-20836f Aeronauticel Research Inst. of Sweden. Stack-
holm.
A COMPUTER PROGRAM FOR THE PREDICTION OF
AERODYNAMIC CHARAGTERISTICS OF WING-BODY-TALL
COMBINATIONS AT SUBSONIC AND SUPERSONIC
SPEEDS. PART 2
S. Anders and L. Gustavsson MNov. 1972 120 p refs
(FFA-AU-635-P1-2) Avail: NTIS HC $3.00 CSCL Q1A

A computer program for caiculation of the aerodynamic
characteristics of wing-body combinations at subsonic and
suptrsonic speeds is described. The aeradynamic theary is autlined
and several calculated examples with COMmparisons to sxperimen-
tal results are shown. A description of the computer program is
provided together with & users manual. The results obtained
show that the method is a very valuable toal for analysis and
design purposes. Author

N74-20637*§ National Asronautics and Space Administration.

Langiey Resaarch Center, Langiey Station, Va.

PRELIMINARY RESULTS OF FLIGHT TESTS OF VORTEX

ATTENUATING SPLINES

Earl C. Hastings, Jr., Robert E. Shanks, Robert A. Champine, W.

Laftham Copeland, and Douglas C. Young Apr. 1974 41 p

refs

{NASA-TM-X-71928) Avail: NTIS HC $6.25 CSCL O1A
Flight tests have been canducted to evaluate the effectivenass

of a wingtip vortex attenuating devics, referred to as g spline,

Vortex penetrations were made with a PA-28 bahind a C-54

aircraft with and without wingtip splines attached and the resultant

roiling acceleration was measured and related to the roll
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;acceleration capability of the PA-28. Tests wera conducted aver
‘a range of separation distances from about 5 nautical miles
{n. mi) to less than 1 n. mi. Preliminary results indicate that.
with tha splines instalted, there was a significant reduction in
the vortex induced roll accelsration experienced by the PA-28
probe aircraft, and the distance at which the PA-2B roll control
beceme ineffeclive was reduced from 2.5 n. mi. to 0.6 n. mi.,

‘or less. There was a slight increase in approach noise {ap- .

proximataly 4 db} with the splines installed due primarily to the
higher engine power used during approach, Although splines
significantly reduced the C-54 rate of climb. the rates available
with four engines were acceptable for this test program. Splines
did not introduce any noticeable change in the handling qualities
of the C-54. Author

N74-20638%§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va. -
PRELIMINARY STATIC TESTS OF A SIMULATED UPPER-
SURFACE BLOWN JET-FLAP CONFIGURATION UTILIZING
A FULL-SIZE TURBOFAN ENGINE
James P. Shivers and Chades €. Smith, Jr. Mar. 1974 44 p
[NASA-TM-X-71931} Awvail: NTIS HC §5.25 CSCL Q1A

The investigation was conducted to evaluate the static
turning performance and the pressure and temperature environ-
ment of an upper-surfaca-blown wing and flap utilizing 8 small
turbofan engine. The tests involved modifications of the engine
primary nozzle designed to alleviate high temperature problems
on tha wing and flaps and yet provide acceptable static turning
performance over the desired range of flap deflections and thrust
conditions, Author

N74-20639¢ Advisory Group for Aerospace Ressarch and
Devslopment, Paris {France).

TECHNICAL EVALUATION REPORT ON AGARD FLIGHT
MECHANICS PANEL SYMPOSIUM ON FLIGHT IN TURBU-
LENCE

W. 8. Aiken, Jr. {NASA), Washington) and D. Lean (Roy. Aircraft
Estab., Bedford, Engl} Feb. 1974 10 p Coni. held at Wobum
Ahbey, Engl., 14-18 May 1973

AAGARD-AR-87} Avail: NTIS HC $4.00

The proceedings of a conference on the effects of atmos-
pheric turbulence on flight characteristics are presentad. The
subjects discussed include the following: {1) turbulent environ-
ment. (2} operational problems, (3} design criteria, and (4) artificial
aids for flight improvement. One conclusion is that there is a
critical need for cross correlation measurements between various
low atmosphere turbulence components. Additional discussion
were held concerning wake vortex research for wake vortex
detection and avoidanca. Authar

-N74-20642§ National Aerospace Lab., Amsterdam (Netherlands).
Scientific Service and Special Project Diy,
A NUMERICAL METHOD FOR THE DETERMINATION OF
THE VORTEX SHEET LOCATION BEHIND A WING IN
INCOMFRESSIBLE FLOW
T. E. labrujere 7 Jul. 1972 52 p refs
Agency for Asrospace Programs (NIVR)
(NLR-TR-72081-U}l Avail: NTIS HC $5.75
Aiming al the determination of intarference eflects due to
the wake of the wing, a numerical method was developed for
the calculation of the vortex locstion behind a thick liking wing.
it may be considered as an extension of the NLE panel mathod
for the determination of the pressure distribution on lifting
wing-body combinations in subsonic flow. It comprises an iterative
procedure for the determination of the vortex shaet location
raprasented by discrete vortices for given onset flow conditions,
Some features of the method, such as the effect of streamwisa
stepsize and discretization, weare investigated numerically. A limited
comparison was made with experimental rasults taken from work
in prograss. Author (ESRO)

Sponsored by Neth.

N74-206444 Air Force nst. of Tech, Wright-Patterson AFRB,
Qhic. School of Enginesring.
AERODYNANMIC COMPARISON OF

+

TWO DOUBLE-



SLOTTED RUDDERS M.S. Thesis
Tylar B. Huneycutt, lIl' Dec. 1973 150 p refs
{AD-774432; GAM/AE/73A-10) Avail: NTIS CSCL 01/3
Double-slotted rudders (DSR), proposed for an Advanced
M_edium ST0L Transport by the'L. O. M. Corporation and Convair
Division of General Dynamics Corporation, were tested ina 7 X
10 # wind tunnel at a dynamic pressure of 17.0 psf and a
Reynolds number of 2.000.000. The rudders were tested in
5 deg increments of deflection from O to 40 deg, and at sidewash
angles varying from -10 to -+ 10 deg. In the range of deflaction
angles from O to stall. the Convair DSR design (DSR1) produced
slightly higher side-forces; however. the L. O. M. DSR design
(DSR2) statled at a highar deflection angle than DSRY. Maximum
side-force produced by DSRY1 and DSR2 ware almost exactly
equal. The side-force versus sidewash angle curves were lingar.
A rudder deflection schedule for DSR2 was devised which
produced minimum drag and linear side-forces. (Moedified author
abstract} ’ GRA

N74.20645§ Air force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Enginearing.
APPLICATION OF THE LATERAL AND L(ONGITUDINAL
{COUPLED) EQUATIONS OF MOTION TD AN INERTIALLY-
SLENDER AIRCRAFT IN UNSYMMETRIC, RECTILINEAR
FLIGHT M.5. Thesis [
Charles W. McConnell Dec. 1973 93 p refs’
(AD-774435; GAM/MC/73A-3) Avail: NTIS CSCL 01/1

The dynamics of an aircraft in flight may be represented by

2 set of six coupled non-linear equations’ of motion that are

usually linearized about g symmetrical equilibrium position and
divided into uncoupled lateral and longitudinal equations. The
present high speed fighter aircraft requires a configuration that
is prone to lateral instabilities which are not analyzed by the
uncoupled equations. Solution of the coupled aguations of motion
is of considerable value because the cross-coupling effects may
he detarmined and analyzed. For this study the F-4D aircraft
was chosen as the physical model beé¢ause of known stability
difficulties. {(Maodified author abstract} GRA

N74.20646* National Aeronautics and Space Administration.
lL.ewis Resedrch Center, Cleveland, Ohio. )
AIRFLOW CONTROL SYSTEM FOR SUPERSONIC INLETS
Patent '

Glenn A, Mitcheli, inventor {to NASA} and Bobby W. Sanders
Issued 26.Mar. 1974 6 p Fited 11 Jun. 1971 Supersedes
N71-34017 (089 - 21, p 3375}

{NASA-Case-LEW-11 188-17 US-Patent-3.723.475;
US-Patent-Appl-5N-162328; US-Patent-Class-244-538B;
US-Patent-Class-137-15.1; US-Patent-Class-137-15.2)  Avail:
US Patent Office CSCL Q18 '

In addition to fixed and variable blesd devices provided for
controlling the position of & terminal shock wave in a supersonic
inlet. a plurality of free piston valves are disposed around the
periphery of a cowling of a supersonic engine inlet. The free
piston valves are disposed in dump passageways, each of which
begin at a bleed port in the cowling that is [ocated in the
throat region of the inlet, where the diameter of the centerbody
is near maximum, and terminates at an opening ih the cowling
adjacent a free piston valve. Each valve is controlled by referance
pressure. Official Gazatte of the U.5. Patent Office

N74-20647 Escher Technology Associates, St. Johns, Mich.
PROSPECTS FOR LIQUIOD HYDROGEN FUELED COM-
MERCIAL AIRCRAFT
william .J. D. Escher Sep.-1973 38 p refs
(PR-37] Copyright. Avail. - Issuing Activity

The use of hydrogen as a fuel for aircraft propulsion is
discussed. The benefits of hydrogen with respact to air pollution

reduction are analyzed Liquid hydrogen as a potential future -

aviation fue! is considered to be the only practical chemical fuet
producible from ultimate nonfossil energy primary sources. The
agrodynamic configurations and aircraft systems invalved in

hydeogen propulsion are described and illustrated. The facilities |

and processes for commercial production of hydrogen are
reported. Author
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N74-20654

N74-20848 Oklahoma Univ., Norman.
AERODYNAMICS GF CHANNEL AND RING WINGS Ph.D.
Thesis .
Roger Lair Smith 1973 258 p .
Avail:  Univ. Micrafilms  Order No. 74-6986

The results of a deflected streamtube theory for the lift and
induced drag of isolated ring wings are briefly reviewed, and a
simitar theory for channal wings is presented. The ring wing
theory, and methods derived from its general conclusions, are
comﬁ'ared with other theoretical derivations and with axperimental
data. A wind tunnel test of two channel wings of aspect ratio
1.0 and 2.8 s described. and the data are compared with the
channel wing deflected streamtube theory. It is shown that the
ring wing theory yields good agreement with experiment and
with other developments, but the channel wing deflected
streamtube theory does not. The experimental results for channel
wings and ring wings indicate that these wings achieve span
efficiency factors of approximately 1.5 and 2.0, respectively. A
jifting arc theory for channel wings is derived and shown 10
agree with the experimental data. Dissert. Abstr.

N74-20651*# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va. .
ACOUSTIC LOADS ON AN EXTERNALLY BLOWN FLAP
SYSTEM DUE TO IMPINGEMENT OF A TF-34 JET ENGINE
EXHAUST
James A. Schoenster 10 Apr. 1974 20 p Presented at the
87th Mesting of the Acoustical Soc. of Am., New York, 23-26 Apr.
1974
{NASA-TM-X-71950} Avail: NTIS HC $4.00 CSCL 01C

One of the powered lift systems currently being considered
for use on STOL vehicles obtains additional lift by impinging
the flow of a jet exhaust on the flaps and turning it downward.
This direct impingement subjects large areas of the flap to the
fluctuating pressure loads of the turbulant jet flow; these loads
have the potential for causing high vibration levels and sonic
fatigue failures. A test was conducted on a full-scale mockup of
an exterally blown flap systam, which consisted of a TF-34
engine and a section of a wing kaving a triple-stotted flap. Data
were obtained and evaluated on the fluctuating pressures on
the flaps and it is the purpose of this paper to present some of
the resuits describing the loads. Author

N74-20652*# National Aeronautics and Space Administration.
Langley Research Center, Langley Statian, Va.
EFFECT OF TRAILING-EDGE FLAP DEFLECTION ON THE
LATERAL AND LONGITUDINAL-STABILITY CHARACTERIS-
TICS OF A SUPERSONIC TRANSPORT MODEL HAVING
A HIGHLY-SWEPT ARROW WING :
Vernard E. Lockwood 19 Mar. 1974 55 p refs
(NASA-TM-X-7183B) Avail: NTIS HC $5.756 CSCLO1C

A low-speed investigation has been made on a highiy-swept
wing mode) having a thickened leading edge to determina the
gffect of inboard trailing-edge flaps on the characteristics of the
medel in pitch and sideship. The tests wera made at a Mach
number of 0.227 which corresponds to a Reynolds pumber of
about 553 milion based on the reference chord. The results
showed that deflection of the wailing-edge flaps decreased the
rolt due to sideslip by about 20 percent at a landing lift coefficient
of 0.5. The directional-stabitity parameter. was increased by
deflection of the flaps and the range of lift coefficients over
which it was positive was alse increased. The longitudinal stability
characteristics of the model without leading-edge devices were
improved by increased flap deflection, that is. the pitch-up
tendency was deiayed to higher fift coefficients. The lift caefficient
incrament resulting from the 15 deg flap deflection compared
favorably with that predicted. Author

N74-20664%§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va. ) '
AERONAUTICAL FUEL CONSERVATION POSSIBILITIES
FOR ADVANCED SUBSONIC TRANSPORTS :
Albart L. Braslow and Allen H, Whitehead, Jr. 20 Dec. 1973
15 p Y



N74-20655

(NASA-TM-X-71927) . Avail: NTIS HC $4.00 CSCL 01C

The anticipated growth of air transpostation is in danger of
being constrained by increased prices and insecure sources of
petroleum-based fuel. Fuel-conservation paossibilities attainable
through the application of advances in aeronautical technology
to aircraft design are identified with the intent of stimutating
NASA R and T and systems-study activitias in the warious
disciplinary areas. The material includes drag reduction; weight
reduction; increased efficiency of main and auxiliary power
systems: unconventional air transport of cargo; and operational
changes. Author

N74-20665%) National Aeronautics and Space Administration,
Langiey Research Center, Langiey Station, Va.
PRESSURE DISTRIBUTION OF A TWIN-ENGINE UPPER-
SURFACE BLOWN JET-FLAP MODEL
Charles C. Smith, Jr. and Lucy C. White
refs
(NASA-TM-X-71937) Avail: NTIS HC $5.26 CSCL O1C

An investigation has been made to determine the chordwise
and spanwise pressuse distributions of a smali-scale upper-surface
blown jat-augmented flap STOL model. The model was powaered
by two simulated high-bypass-ratio turbofan engines mounted
ahead of and above an unswept-untapered wing in a nacelle
having & rectangular nozzla. The results of the investigation are
presented as tabulated and plotted chordwise pressure distribution
coefficients for nine spanwise stations. Author

Mar. 1974 41 p

N74-20666%# National Aeronautics and Space Administration.
Langtey Research Canter, Langtey Station, Va.
FREE-FLIGHT WIND TUNNEL INVESTIGATION OF A
FOUR-ENGINE SWEPTWING UPPER-SURFACE BLOWN
TRANSPORT CONFIGURATION Interim Report
Lyste P. Parlett Mar. 1974 36 p refs
NASA-TM-X-71832) Avail: NTIS HC $5.00 CSCLO1C

The dynamic stability characteristics of a four-engine turbofan
transport model having an upper-surface blown-jet flap have been
investigated by means of the free-flight technique in the Langley
fuil-scale tunnel. The flight characteristics of the model were
investigated through a range of lift coefficients from 2 two 8
with all four engines operating and with one outboard engine
not operating. Static characteristics were investigated by
conventional power-an forca tests over the flight-test angle-of-
attack range and through the stail. Author

N74-20657%# National Aeronautics and Space Administration,
Langley Research Center. Langley Station, Va.
EXPLORATORY TESTS OF A SIMPLE AERO-MECHANICAL
RIDE COMFORT SYSTEM FOR LIGHTLY LOADED AIR-
CRAFT
Donald & Hewes and Eric C. Stewart
refs
(NASA-TM-X-71921) Avail: NTIS HC $4.00 CSCL 01C
Some exploratory wind tunnel and radio-controlled free-flight
‘tests were made with a small high-wing airplane model {1.23m
ing span) to study the concept of a simple aero mechanical
system intended to alleviate gust loads and improve ride comfon
of lightly lnadad aireraft. The system consisted essentially of the
outer portions of each wing being hinged in the chordwise direction
and connected directly to the wing flaps using internal counter
weights to provide neutral mass balance. When the wing
sxperiancad a change in velocity or angle of attack, the movable
wing panels. acting as sensors and flap actuators, deflected in
response ta the changes in lift on the wing. The corresponding
movements of the interconnected flaps tended to reduce the
changes in the wing lift. Author

N74-20658%7 National Aeronautics and Space Administration.

‘Langley Research Center, Langley Station, Va.

EXTERNAL STORE EFFECTS ON THE STABILITY OF

FIGHTER AND INTERCEPTOR AIRPLANES

M. Leroy Spearman and Wallace C. Sawyer Mar. 1874 20 <]

refs

(NASA-TM-X-71935) Avail NT(S HC $4.50 CSCL o1¢
Some criteria for extemal carriage of missiles for fighter

aircraft intended for aerial combat missions and for fighter-

14 Feb. 1974 20 p |

296

intarceptor missions are considered. The mission Tequirerents
discussed include the short-range fighter-interceptar, the
short-range interceptor, the medium-range interceptor, and the
long-range interceptor. Missiles types considered to be compatible
with the various point mission designs include the short-range
missile, the medium-range missile, and the long-range missile.
From the study, it appears that point mission design  aircraft
can be arranged in such a way that the requirad axternat-store
arrangement will not impair tha stability of the aircraft. An
sxtensive reference list of NASA external store research is
included. Author

N74-20659*§ National Aeronautics and Space Administration.
Langtey Research Center, Langley Station, Va.
THE NOISE ENVIRONMENT OF A SCHOOL CLASSROOM
DUE TO THE OPERATION OF UTIUTY HEUWCOPTERS
David A. Hilton and Robert J. Pegg 24 Apr. 1974 16 p refs
Presented at 87th Meeting of the Acoust. Soc. of Am. New
York City, 24 Apr. 1974
(NASA-TM-X-719567) Avail: NTIS HC $4.00 CSCL 01C
Noise measurements under controlied conditions have been
made inside and outside of a school building during flyover
operations of four different helicopters. The helicoptars were
operated at a condition considered typical for a police patrof
mission. Flyovers were made at an aititude of 500 ft and an
airspeed of 48 miles per hour. During these aperations acoustic
meaasurements were made inside and outside of the school building
with the windows closed and then open. The outside noise
measurements during helicopter flyovers indicate that the outside
db{A) levels were approximately the same for all test heficop-
tars. For the windows closed case, significant reductions for the
inside measured dblA} values were noted for all overflights. These
redugtions wete approximately 20 dbiA); similar reductions were
noted in other subjective measuring units. The measured intarnal
dblA} levels with the windows open exceeded published classroom
noise criteria values, however, for the windows-closed case thay
are in general agreement with the criteria values. Author

N74.20660%§ National Acronautics and Space Administration.
Lanpley Research Center. Langley Station, Va.
EFFECT OF ADVANCED AIRCRAFT NQISE REDUCTION
TECHNOLOGY ON THE 1990 PROJECTED NOISE ENVIRON-
MENT AROUND PATRICK HENRY AIRPORT
Jimmy M. Cawthorn and Christine G. Brown
38 p refs
(NASA-TM-X-71953) Avail: NTIS HC $5.00 CSCL 01C

A study has been conducted of the future noise environment
of Patric Henry Airport and its neighboring comemunities projected
for the year 1990 An assessment was made of the impact of
advanced noise reduction lechnologies which are cusrently
being considered. These advanced technologies inciude a
two-segment landing approach procedure and aircraft hardware
modifications or retrofits which would add sound absorbent
material in the nacelles of the engines or which would replace
the present two- and three-stage fans with a single-stage fan
of larger diameter. Noise Exposure Forecast (NEF) contours were
compuied far the baseline {nonretrofitted} aircraft for the projected
traffic volume and fleet mix for the year 1990. These NEF contours
are presented along with contours for a variety of retrofit
options. Comparisons of the baseline with the noise reduction
options are given in terms of total land area exposed to 30 and
40 NEF levels. Results are also presented of the effects on
noise exposure area of the total number of daily pperations.

Author

19 Feb. 1974

N74-20661*# Boeing Commercial Airplane Co., Seattla, Wash.
THE 727 AIRPLANE SIDE INLET LOW-SPEED PERFORM-
ANCE CONFIRMATION MODEL TEST FOR REFANNED
JTE8D ENGINES
A. L. Schuehle Mar. 1874 B2 p
{Contract NAS3-17842)
{(NASA-CR-134609; BCAC-DB-41521)
CSCL 01C

The results of a low-speed wind tunne! test of a 0.3 scale
model 727 airplane side inlet for JTBD-100 engines are

refs

Avgil: NTIS HC $7.26



prasented. The objectives of the test were 1o develop lines for
a full-scale’ flightworthy inlet. to evaluate inlet total pressure
recovery and steady-state total pressure distortion, and to obtain
model-scale_distortion data which can be used in the assessment
of the compatibitity of the inlet with the JTBD-100 series engines.
A secondary objective was 10 obtain internal/external cowl static
pressures for the determination of nacelle foads. Two basic inlet
riodels were tested at static. forward speed. angle-of-attack {inflow
angle). and cross-wind conditions. One model was with and one
without an acaustic ring. Two modifications to the models were
also tested, one with the ring closer to the inlet throat and one
with a iarger lip. Test maeasurements consisted of inlet surface
static pressure, engine face total pressure. inlet airflow. tunnel
total pressure, tunnél total temperature and tunnel velocity. Total

No dynamic measurements were taken.

pressure traverses were taken directly behind the ring and strut.’
- Author

N74-20662%§ Hughes Helicopters, Cufver City, Calif.
COMPONENT NOISE VARIABLES OF A LIGHT OBSERVA-
TION HELICOPTER .

Frank. Robinson [1973] 89 p refs

{Contract NAS2-7254) ,

(NASA-CR-114761; HH:73-41) Awail: NTIS HC $7.50 CSCL
o1c .

A test program was conducted to isolate and evaluale the
individual noise sources of a light helicopter. To accomplish this,
the helicopter was mounted on a Special test rig. at a 6-foot
skid height, in 2 simulated hover. The test rig contained by
dynamometer tor absorbing engine power and an exhaust
silencing system for reducing ergine noise. This test s8t-up allowed
the various components of the helicqpter to be run and listened
to individually or in any combination. The sound pressure level
was recorded at a paint 200 feet from the helicopter as the
component parameters were systamatically varied. The tests were
conducted in an open area, during the middle of the night, with
no wind, and with all other known variables either eliminated or
kept as constant as possible. . Author

N74-20663% Hughes Helicopters, Culver City, Calit
NOISE LEVELS OF OPERATIONAL HELICOPTERS OF THE

OH-6 TYPE DESIGNED TO MEET THE LOH MISSION

R. A. Wagnes [1973] 70 p refs
(Contract NASZ2-7254)

. (NASA-CR-114760; HH-74-28) Avail: NTIS HC $6580 CSCL

Q1C L .

- Formulas relating overall sound pressure leval {QASPL) to
parameters such as horsepower required, tip speed, and thrust
for main and tail rotors are prasented for standard and quieted
haticopters. Formulas relating OASPL to engine parameters such
as horsepower output and percent power turbine rpm are
presented for unmufflad and muffled engires. The linear scale
was used in preference to any of the weighted scales-because
it resulted in more consistent agreement with the test data when
the SPL is expressed in the usual parameters of tip speed, thrust
generated and power required. It is recognized that the linear
scale. does not adequately reflect hearing response, and hence
is not a good absolute measure for detection by humans. However,
linear OASPL is belisved t0 be useful as a relative means of
comparing-noise level variations of individual components ir simitar
helicoptars with reascnably modest design changes. Author

N74-20664# National Transportation Safety Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORT: BRIEF FORMAT, US CIVIL
AVIATION. ISSUE NO. 3 OF 1973 ACCIDENTS
25 Fab. 1974 522 p '
(NTSB-BA-74-1) Avail; NTIS 'HC $29.256 o

- This publication contains selected aircraft _accident ‘reports,
in brief format, occurring in U. §. civil aviation operations during
calendar year 1973. The 900 General Aviation and 22 Air Carrier
Accidents contained in this publication represent a random
selection. This publication is issued irregularly, normally six times
each year. The brief format presents the facts, conditions.
circumstances, and probable causels} for each accident, Additional
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N74-20668

slatisti_ca! information is tabulated by type of accident. phase of
operation, kind of fiying injury index, aircraft damage. conditions
of light, pilot certificate, injuries, and causal factors. Author

N74-20665# National Transpartation Safety Board, Washington.
D.C.
AIRCRAFT ACCIDENT REPORT: DELTA AIR LINES,
INCORPORATED, DOUGLAS DC-9-31, N975-NE, BOSTON,
MASSACHUSETTS, 31 JULY 1973
7 Mar. 1974 76 p ’
{NTSB-AAR-74-3} Avail: NTIS HC $7.00

A DC-8-31. crashed whila executing an instrument landing
system approach to runway 4R on the Logan International Airport,
in Boston, Massachusetts. There were 83 passengers, 5
crewmembers and a cockpit observer an board. AH occupants,
axcept one passenger, were killed in the crash. Tha lone survivor,
who had been injured critically, died later, The aircraft struck a
seawall about 165 feet to the right of the extended runway
centarling and about 3,000 feet short of the runway displaced
threshold. The aircraft was destroyed. The National Transpartation
Safety Board determinas that the probable cause of the accident
was the failure of the flightcrew to moniter altitude and to
recognize passage of the aircraft through the approach decision
height during an unstabilized precision approach conducted in
rapidly changing meteorological conditions. The unstabilized nature
of the approach was due initially to the aircraft’s passing the
outer marker above the glide slope at an excessive airspeed
and thereafter compounded by tha flightcrew's preoccupation
with the guestionable information presented by the flight director
systam. The poor positioning of the flight for the approach was
in part the rasult of nonstandard air traffic coptrol services.

’ Author

N74-20666%# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va,

LATERAL STATIC AND DYNAMIC AERODYNAMIC PARAM-
ETERS OF THE KESTREL AIRCRAFT (XV-8A) EXTRACTED
FROM FLIGHT DATA

William T. Suit and James L. Williams Washington Apr. 1974
43 p refs '
{NASA-TN-D-7455; L-8176)
o1c . :

Flight test data have been used to extract the lateral static
and dynamic aerodynamic parameters of the Kestrel aircraft. The
aireraft configurgtions included thrust-jet angles of O deg, 15 dag,
and 30 deg, and tha tast Mach numbers were 0.43, 0.62, and
0.82. The results showed that most of the parameters varied
linearly with trim normal-force cosfficient. The directional stability
parameter showed a small increase with increasing trim
normal-force coefficient and alse with nozzle deflaction. The
effective-dihedral parameter, the damping-in-roll parameter, ano
damping-in-yaw parameter all increased (became more nega-
tive) with incraasing trim normal-force coefficient. For the latter
thres parameters, the effect of nozzle deflection was dependent
on the trim normal-force coefficient. Authaor.

Avail: NTIS HC $3.25 CSCL

N74-20667%# General Electric Co., Evendale, Ohio.

THE EFFECT OF ENGINE COMPONENT NOISE ON V/STOL
AIRCRAFT NOISE CONTOURS

R. G. Fogg Feb. 1974 118 p refs

(Contract NAS2-5482)

(NASA-CH-114687; R73AEG306) Avail: NTIS HC$9.00 CSCL
onc .
An analytical study of fly-over noise using naise contours to
show the effects of varying airplane and path parameters. The
maethod of approach was to synthesize engine compenent noise
spectra and exercise these components along given flight paths
to measure the individual and total fiy-over effect as a funclion
of noise footprint area. The study was carried out in two phases,
Phase 1 utilized a research type aircraft and Phase 2 used an
advanced YTOL aircraft. The effect of cross flow was considered
for both inlet and exhaust sections of the engine. Author

N74-20668%# Scientific Translation Service, Santa Barbara,

Calif.



N74-20669

THE Do 31 LANDING LOADS DURING VERTICAL LANDING
AND THEIR CONSEQUENCES FOR FUTURE V/STOL
DEVELOPMENTS
W. Schoernack Washington NASA Apr. 1974 55 p refs
Transl. into ENGLISH of ~“Die Landelasten der Do 31 bei
Vertikaltandungen und Folgerungen fuer zukuenftiga VSTOL
Entwicklungen”. West Germany. report BMVG-FBEWT-72-24,
1972 72 p
{Contract NASw-2483)
(NASA-TT-F-15532:
HE $5.75% CSCL O1C
The results of B2 vertical landings carried out during the
Do 31 V/STOL experimental program are presented. In 23
‘landings undercarriage reactions as well as sinking speeds were
measured. of the remaining 60 landings only sinking speeds
coutd be evaluated. Undercarriage reaction factors and sinking
speeds are plotted as frequency distributions and are discussed.
The resutt of the evaluation of the landing expetiments can be
-summarized as follows: WTOL airplanes having a similar concept
as the Do 31 and using manual control during the end of descent
would axperience congiderably higher sinking speeds than
conventional aircraft. The frequency distribution of the sinking
speeds is vary savere and sinking speeds below 1 m/’ sen do
not occur. Author

BMVG-FBWT-72-24) Avail:  NTIS

N74-20669*# Kanner {Leo) Associates, Redwood City, Calif.
RESULTS AND INFORMATION OBTAINED REGARDING
AERODYNAMIC JET INTERFERENCE ASSOCIATED WITH
THE Do 31 V/STOL JET TRANSPORT AIRCRAFT AND
THEIR APPLICATION TO FUTURE V/STOL DEVELOP-
MENT
D. Weltea Washington NASA Apr. 1974 146 p Transl. into
ENGLISH of “Ergebnisse und Erfahrungen zur aerodynamischen
Strahlinterferanz beim VSTOL-Steahltransportflugzeug Do 31 und
ihre Anwendung auf zukuenftige VSTOL-Entwickliungen™, Dornier-
Werke G.m.b.H., Friedrichshafen, West Germany, Report
BMVG-FBWT-72-22, 1872 183 p
[Contract NASw-2481)
INASA-TY-F-15533; BMVG-FBWT-72-22)
HC 31080 CSCL 01C

The most important results concerning fet interfarence effects
for the Do 31 aircraft. resulting from wind tunnel modei
measursments and flight tests. are presented. and an estimation
is given of jat interference effects for future V/STOL project
studies. Calculations are based, on a single semi-empirical method
for determination of jet induced lift loss in hovering far simple
configurations such as the Do 31, and it is possibfe to calculate
the lift loss to within 1% accuracy. The investigation of the et
induced flow field around the Do 31 during hovering with ground
effect and in the transition flight regime yielded a rough estimation
of the jet intereference effacts for future V/STOL studies.

Author

Avail:  NTIS

N74-20670§ Joint Publications Research Service. Arlington,
Va.
USE OF THE METHOD OF VARIATION OF SIMILARITY
CONSTANTS IN DESIGNING AIRCRAFT OVER THE LONG
TERM
R. I. Vinogradov 7 May 1974 10 p refs Transl. into ENGLISH
from lzv. Vysshikh Uchebn. Zavedenii. Awviats. Tekhn. (Kazan},
no. 4, 1966 p 68-74 .
(JPRS-61923} Awail: NTIS HC $4.00

The use of the method of variation of similarity contants is
discusaed. Mechanical modets with complex boundary conditions
are vied as computing devices. Transformation 1o various full
scale systems is achieved by math modelling. Author

N74-20672*} Boeing Commercial Airplane Co., Seattle, Wash
CRUISE DRAG RESULTS FROM HIGH SPEED WIND
TUNNEL TESTS OF NASA REFAN JT8D ENGINE NACELLES
ON THE BOEING 727-200

W. G. Easterbrook and R. B. Carlson Dec. 1973 42 p
(Contract NAS3-17842)

(NASA-CR-134546; D6-43099) Avail: NTIS HC $525 CSCL
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01C
High speed wind tunnel test results are presented showing
the cruise drag effect of instalting JTBD-109 refan engines on a
Boeing 727-200. Incremental drags of a refan center inlet and
side nacelles are presented for saveral configuration variations.
Static pressure distributions were obtained on the side nacelle
strut and on the fuselage {above and below the strut). Qil Aow
photagraphs of selacted conligurations are also presented. In
general the drag level of the refan installation s slightly better
than predicted prior to the test and the drag rise is favorable. |
Author

N74-20673§ Institut France-Allemand de Racherches, St. Louis
{France).
CALCULATION OF THE GEOMETRICAL PROPAGATION OF
THE SONIC BOOM ALONG THE FLIGHT PATH ON THE
GROUND UNDER REAL ATMOSPHERIC CONDITIONS
WITH WIND [CALCUL DE LA PROPAGATION GEOMETRI-
QUE DU BANG 50US TRACE DANS LE CAS D'ATMOS-
iPHERES REELLES AVEC VENT]
M. Schaffar, C. Thary. and F. Schiosser
refs in FRENCH
{Contract DRME-72/337)
{ISL-37/72) Avail: NTIS HC $7.50
The influence of real atmasphetic conditions such as wind
and temperature on the ground position of sonic boom carpet
creatad by supersonic flight was investigated using programs
for computation of acoustical propagations taking inte account
the meteorological parameters and examining longitudina!
focalization and extinction points. The computation shows that
the boom propagation distances along the aircraft axis trajectory
are functions of the longitudinal component of the wind for the
Mach number equal to 1. This distance for the extinction ray
can reach three times the standard distance in backward wind
conditions and half the standard distance in forward wind
conditions. The harizontal ray trajectories leading to the focalization
are varying with meteorological conditions, The incertitude on
the boom carpset positions seems due to the imprecision on
metaorological sounding and to the variation of atmospheric
conditions betwaen two successive soundings ESRO

19 Dec. 1972 87 p

N74-20675§f European Space Research Organization, Paris
{France).
DETERMINATION OF THE DERIVATIVES OF LONGITU-
DINAL MOTION OF AN AIRCRAFT FROM FLIGHT DATA
B8Y A MODEL WITH AUTOMATIC PARAMETER ADJUST-
MENT .
R. Koehler Jan. 1974 44 p refs Transl. into ENGLISH of
Bestimmung von Derivativen der Laengsbewegung eines
Flugzeugs aus Flugmessdaten durch ein Modell mit Autom
Parametereinstellung, DLR-FB-73-13, DFYLR. Nov. 1972
{ESRO-TT-8. DLR-FB-73-13}) Awvail: NTIS HC $5256; DEVLR
Porz-Wahn: 10 DM

A circuit was used to determine the aircraft derivatives from
flight data; this circuit needs relatively few computation elements
from the analog computer. Since quadratic terms are used, the
polar data can be determined from environment coefficients of
a point. Author [ESRO)

N74-20676§ Joint Technical Coordinating Group for Air Launched
Non-Nuclear Ordnance.
AIRCRAFT/STORES COMPATIBILITY SYMPOSIUM PRO-
CEEDINGS, VOLUME 2
20 Sep. 1973 249 p
18-20 Sep. 1973 3 Vol.
(AD-773814; JTCG/ALNNO-WP-12-2-Vol-2} Avail: NTI§ CSCL
01/3

Contents;  Self-compensating store ejection; Naval missile
center phato data analysis of store-separation films: Low speed
wind tunnel testing technigues to predict S-3A aircraft store
drop and jettison characteristics, Extensions to the method for
prediction of six-degree-of-freedom store separation trajectories
at speeds up tG the ceitical speed. including interactive graphics
application and bodies of arhitrary cross section: Computer
generated visual documentation of theoretical store separation

refs Conf held at Sacramento, Calif,



analyses; A pivot mechanism to provide an extended jettison
envelope for the F-15 aircraft GRA

N74-20677§ Mississippi State Univ., State College.
Aerophysics and Aerospace Engineering.

AN INVESTIGATION OF THE TRAILING VORTICITY BEHIND
A STOL AIRCRAFT Final Report, Sep. 1971 - Aug. 1973

Dem. of

Lawrence J. Mertaugh and Rustom B. Damania Dec. 1973
109 p refs

{Contract F33615-72-C-1052; AF Proj. 1366)

{AD-774571; AASE-73-107: AFFDL-TR-73-138) Avail: NTIS

cscL 01/

The report presents the results of a test program to measure
the near-field wake behind the wing of a test aircraft, out of
the ground effect. and to obtain vortex trajectory data on trailing
vontices generated within the ground effect. The test aircraft
was a high-ift L-19 aircraft incarporating a distributed-suction
boundary layer control system. The wake measurement probe
was supported from the fuselage of the test aircraft and was
mounted on a trolley which moved along a boom structure. The
velocity measuremments were made with a six-element hot-film
anemomster. The near field wake dsta were obtained in two
measurement planes located 0.64 and 5.10 feat behind the wing.
Data were obtained at zero and fullfiap defiection and true speeds
of 46, 66, and B5 mph. The data are presented as contours of
constant normalized vorticity. nondimensional vértical velocity.
and non-dimensional longitudinal velocity increment within the
measurement planes. (Maodified author abstract) GRA

N74-20678§ Calspan Corp., Buffalo, N.Y.

FLIGHT INVESTIGATION OF LATERAL-DIRECTIONAL
FLYING QUALITIES AND CONTROL POWER REQUIRE-
MENTS FOR STOL LANDING APPROACH USING THE
X-22A AIRCRAFT. VOLUME 1: TECHNICAL RESULTS
Final Report

R. E. Smith, J. V. Lebacqz. and R. C. Radford
117 p refs

{Contract NODD19-72-C-0417)

(A3-774723; CALSPAN-AK-5130-F-1-Vol-1) Avail: NTIS CSCL
01/2 .

A flight investigation of the influence of lateral-directional
dynamics and contrel power requiremnents on flying qualities for
STOL aircraft in terminal area operations was conducted using
the X-22A variable stability aircraft. The primary dynamic variables
of the experiment were roll mode time constant, Dutch roll
undamped natural frequency, roll-to-sideshp ratio, and yaw due
to ailefon; in addition. the roll control power available was
vaned by electrically limiting the lateral stick command of the
evaluation pilot. Three pilots performed 102 evaluations of various
combinations of these variables at a representative STOL approach
condition of gamma = -7.5 degrees, V = 65 kts. During the
pvaluations, a qualitative separation of ambient turbulence level
was made through approximate measurements from the aircraft.
{Modified author abstract) ' GRA

Feb. 1974

N74-20679§ Calspan Corp., Buffalo. N.Y,

FLIGHT INVESTIGATION OF LATERALDIRECTIONAL .

* FLYING QUALITIES AND CONTROL POWER REQUIRE-

MENTS FOR STOL LANDING AFPROACH USING THE

X-22A AIRCRAFT. VOLUME 2: BACKGROUND INFORMA-

TION Final Report

R. E. Smith, J. V. lebacqz, and R C. Radford

314 p refs :

{Contract NDOOD19-72-C-0417} .

{AD-774729; CALSPAN-AK-B130-F-1-Vol-2] Avail: NT¥S CSCL

01/2
For

abstract, see N74-20678.

N74-20680§ Calspan Corp., Buffalo, N.Y.

A FIXED-BASE GROUND SIMULATOR STUDY OF CONTROL
AND DISPLAY REQUIREMENTS FOR VTOL INSTRUMENT
LANDINGS WIiTH A DECELERATING APPROACH TO A
HOVER Final Report

Edwin W. Aiken and John M. Schuler Feb. 1974 79‘7 p refs

Feb. 1974
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N74-20683

{Contract NODQ19:72-C-0380)
{AD-T74750: CALSPAN-AK-5113-F-2)
01/2

/An axploratory study of the control and display requirements
for performing decelerating transition landings on instruments
with the X-22A aircraft was conductad utilizing the X-22A
fixed-base ground simulator as a test bed. This experiment
was preraguisite for an in-flight VTOL Transition Landing Frogram
using the variable stability X-22A as a research vehicle. Both
full and partial transitions t0 a hover were Rown along a 10
dagrees glide path at deceleration levels of up to 0.1 g
Varipus control/display system combinations were designed,
developed. and evafuated for the task. Two specific objectives
of the experiment were to investigate tha banefits of a direct
velocity control system, as opposed to the norma! X-22A thrust
controls, and to determine the feasibility of adapting. through
alectronic rather than mechanical means. the X-22A duct rotation
system ta direct velocity control. {Modified authar abe‘.tract}{;';m

Avai: NTIS CSCL

N74.20681)§ RAND Corp.. Santa Monica. Calif.
A DASSAULT DOSSIER: AIRCRAFT ACQUISITION IN
FRANCE ’
Robert Perry” Sep. 1973 42 p refs Sponsored by AF
|{AD-774598: R-1148-PR) Avail: NTIS CSCL 01/3

The report is concerned with Avions Marcel Dassault-Braguet,
generaily held to be one of the most afficient aircraft developmant
and production firms in the western world. Its purpose is to
axamir * and evaluate the policies, strategies, operating prac-
tices, mnd external relatidnships that appear to be responsible
for th_t reputation and for the achievements that underlie it. A
principal object of the study is to identify those Dassault attributes
that might beneficially be adapted to an American setting and
to estimata the feasibility of so doing. GRA

N74-20682# Albuguerque Univ., N.Mex.
FALCONRY AS A MEANS OF REDUCING BIRD-AIRCRAFT
STRIKE HAZARDS AT WHITEMAN AIR FORCE BASE,
MISSOURI Finel Report, 16 Sep. 1972 - 22 Apr. 1973
Edwin Mattingly Jan. 1974 40 p refs
{Contract F29601-73-C-0100; AF Proj. 6831L)
{AD-774568; AFWL-TR-73-175) Avail: NTIS CSCL 01/2

A seriows bird-pircraft strike hazard exists at Whitaman AFE
(WAFB), Mo., because of the resident flock of protacted Greater
Prairie Chickens {Tympanuchus cupido pinnatus) which may be
found on and near the runways. In recent years an increasing
traffic load. involving maostly jet aircraft, frequently with highly
sensitive cargo, has raised tha strike hazard to intolerable limits.
During the last 5 years. a minimum of 12 bird/aircraft strikes
were recordad each spring. After almaost all conventional methods
of bird control has been tried with only partial or temporary
success, a program of continual harrassment using combina-
tions of men, dogs, snd falconry proved the most effactive in
the spring of 1973. Two air strikes were experienced eary in
the test program and nona after that. By techniques described
herein, the strike hazard at WAFB was reduced by at least
B83.3% Author {GRA)

N74-206834 Air Force Inst. of Tech. Wright-Patterson AFB,
Ghio. School of Engineering.
AlR CUSHION LANDING SYSTEM PERFORMANCE ON A
TENTH-SCALE MODEL JINDIVIK RPY M.S. Thesis
Phitip M. Parker, Jr. Nav. 1973 74 p refs ’
{AD-774389: GAM/AE/73A-15) Avail: NTIS CSCL 01/3
Tests were conducted on an air cushion landing system ACLS
installed on a tenth-scale model Jindivik APY. The meodel has
the correct Froude-scaled values of weight, center of gravity cg
and moment of inertia about all three axes. The results of
these tests ware compared to the results of similar tests conducted
on the ACLS of a full-scale mode! Jindivik. Static tests on the
tenth-scale ACLS determined the heave stiffness to be 11 b
per in.. the pitch stiffness to be .155 lb ft per deg ifor a nose
down moment) and the roll stiffness to be .0048 lb h par deg.
Thase values were within 60% of the full-scale values. Drop
tests showed the maximum load at the cg of the model to vary ~



N74-20684

betwean 2.2 g's at the scated nominal landing rate of descent,
to 5.4 g's at the maximum landing rate of descent. {Modified
author abstract) GRA

N74-20684§ Air Force Inst. of Tech. Wright-Patterson AFB,
Ohio. Schoo! of Engineering.
AN EXPERIMENTAL STUDY OF THE EFFECT OF A LOW
SPEED EXTERNAL FLOW ON A COANDA EFFECT FLAP
M.S. Thesis
Henry G. Hamby, il Dec. 1973 65 p refs
(AD-774393; GAM/AE/73A-9] Avail: NTIS CSCL 01/3

An experimental study of the effect of 3 low speed air flow
external 1o the blowing flow over a coanda effest flap was
conducted. The test model had a 122 ft/sec external flow
over an airfoil surface which terminated with a coanda effect
flap. The fiap had an internal flow velocity of 452 ft/sec at the
coanda nozzle exit. The model was equipped to make possible
vertical force measurements and schlieren photography of the
flap area. The force measurements showed that the net verticat
force preduced by the combined internal and external flows was
equal to the nat vaertical force of tha individual flows. {Modified
authar abstract) GRA

N74-20685¢ Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.
AN EXPERIMENTALLY BASED PHREDICTION OF THE
STATIC PERFORMANCE IN THE VERTICAL DIREGCTION OF
AN AIR CUSHION LANDING SYSTEM M.S. Thesis
John L Stuart Dec. 1973 56 p refs
(AD-774387;, GAM/AE/73A-17) Avail: NTIS CSCL 01/3
The purpose of the study was to develop an analytical
procedure which can be used to predict the static parformance
of an Ajr Cushion Landing System in the vartical direction. A
mathematical mode! of an ACLS was developed which intetralates
the system variables used to describe the force balance, the
flow balance, and the geomstric coenstraints which exist in the
static mode. Sinca the mathematical model vielded only nine
equations in thiteen unknowns, four additional equations wera
ganarated from experimental data taken from scala modals of
an ACLS-aquipped CC-115 aircraft. Exparimental vatues of trunk
pressure, cushion pressure, and ground clearance at different
gross weights for both floor-in and floor-out conditions are required
as inputs to the prediction procedure. |Moditied author abstract)
GRA

N74-20686# Air Force Inst. of Tech., Wright-Paiterson AFB,
Ohio.  Schocl of Engineering,
BTATIC TWOD DIMENSIONAL PERFORMANCE OF A
CUSHION FED AIR CUSHION LANDING SYSTEM M.S.
Theeis
Eduardo M. Catreras Dsc. 1873 76 p refs
{AD-774324; GAW/AE/74-1} Avail: NTIS CSCL 01/3

Tests were conducted on a two dimensional modsl of the
trunk region of an air cushion landing system to determine the
peiformance under different flow conditions. The purpose of
these tests was t0 evaluate the effact of the trunk to cushion
flow ratio, the cushion to trunk pressure ratio, the flow injection
angle and the ratio of the escape area to the nozzle area.
Performance was characterized by the ratio of the horsepower
required to the horsepower required by an ideal plenum air cushion
device under the same conditions. (Modifisd author abstract)

GRA

N74-20688§ Calspan Cotp., Buffalo. N.Y.
A REVIEW QOF THE X-22A VARIABLE STABILITY AtRCRAFT
AND RESEARCH FACILITY Final Raport
4. Victor Labacoz, Rogers E. Smith, and Robert C. Radford Feb.
1974 8B p refs
(Contract NOOO19-72-C-0417)
[AI}-TMMZ; CALSPAN-AK-5130-F-2)
01/3

The variable stability X-22A aircraft and associated research
facilities represant a unique capability to perform VjSTOL flying
qualities research, The demonstrated fix-operating point capabili-

Avail: NTIS CSCL

300

ties of the aircraft’s variable stability system are reviewed, and.
the recent extension of these capabitities for hover and transition
is documented in detail. The report also contains summary
descriptions of the ground simulator facility, the X-22A aircratt
systams, and data processing and analysis procedures.

Auythor (GRAJ

N74-206894 United Aircraft Corp., Stratford, Conn.
Aircraft Div.
A DESIGN ANALYSIS OF CH-54B MAIN ROTOR HUB
FABRICATED FROM COMPOSITE MATERIALS Final
Technica! Report
Robert Lee Faiz Oct. 1873 228 p refs
{Contract DAAJSD2-72-C-0104; DA Proj. 1F1-62208-A-170) .
[AD-774270; SER-50827; USAAMRADL-TR-732-49) Axail: NTIS
CSCL 01/3

-A design and structural analysis of a CH- 54B main rotor.
hub fabricated from composite materials was made to assess
the flightworthiness of a hub consisting basically of tension straps
fabricated from graphite epoxy and fiberglass. The concept is
feasible but not competitive with the production titamum hub
from a weight standpoint. Author {GRA}

Slkorsky

N74-20690§ Army Air Mobility Research and Development
Lab.. Fort Eustis. Va.
EFFECTS OF HELICOPTER EXTERANAL LOADS ON SLING
PROPERTIES Final Report
Arthur J. Gustafson, Jr., Max E. 8ryan, Edgar M. Mc1lwean and
Eugene A. Birocco Sep. 1973 85 p refs
(DA Proi. 1F1-62203-A-435}
{AD-774287. USAAMRDL-TR-73-91)
01/3

Samples of webbing of the type currently used for slings 10
catry extarnal cargo by Army helicoptars were testad to determine
which anvironmental factors contributed to premature failure of
the webbing. The environmental factors included outdoor
sxposure, tamperatura, humidity, JP-4 and seawater immarsion,
sand, and vibratory loading. Several wypes of nylon and Dacron
were tosted. The results of these tests indicate that outdoor
exposure has a major effect on webbing strength. The presence
of sand between the yarns in the webbing produces early failurs.
Shackle FSN 1670-090-5354 causes severs damage to slings
under vibratory loading if used without a protectiva pad.
Temperature, humidity, fuel and seawater immaersion, and indoor
storage have a neghgible effect on webbing strength,

Author (GRA)

Avail: NTIS CSCL

N74-20681# Beli Aerospace Co. Buffalo, N.Y.
JET NOISE REDUCTION TECHNIQUE FOR MILITARY
RECONNAISSANCE/SURVEILLANCE AIRCRAFT.
PHASE 1: BENCH/WIND TUNNEL TESTS Final Report,
30 Jun, 1971 - 31 Jul. 1872
F. B. Bossler, M. V. Barsottelli, and V. Krishramoorthy Aug.
1873 150 p refs
{Contract F33615-71-C-1840; AF Proj. 1471)
(AD-774748; BAC-7389-945009; AFFDL-TR-72-107)
NTIS GSCL 01/3

A novel method of jet noise reduction has been subjected
1o banch and wind tunnel tests. This method uses wvery small
nozzles arranged on struts protruding from the upper surface of
an aircraft wing. These nozzies are intended to replace the
convantional single propulsive nozzle of the jet engine for the
primary purpose of reducing the aural detectability of the jet
noise by modifying its fraquency spectrum. Tasta of this_congapt
were conducted during this program including acoustic comparison
of a dozan different riozzle arrangements; tests with heated air;
acoustic and propulsion tests of an array of several thousand
nozzles; acoustic wind tunnel tests of struts and inlet configura-
tions; and aerodynamic wind tunnel tests of an array of 6,000
nozzles on a wing section. Additional tasks included preliminary
design of a guiet research test vehicle and prediction of its
aurai detectability. Tests of various nozzle arrangements resulted
in selection of a single row of nozzles on each strut. Tests with
heated air showed that jet noise could be predicted based on
iet velocity, mdapandam of jet temperature. (Maodified Author
abstract} GRA

Avail:



N74-20692f Naval Air Development Center, Warminster, -Pa.
Air Vehicle Technolegy Dept.
TEST PLAN FOR THE HOOX BOUNCE CONDITION OF THE
E-2A AIRPLANE ARRESTING GEAR A FRAME Tast Plan
Report -
Robert B. Cadman 30 Nov. 1973 B p refs Revised
(AD-774084, NADC-72216-VT-Rev-A} Avaik NTIS GCSCL
01/5

/Th_a E-ZA atresting hook A-frame is currently adequate for
500 arrestad landings. It is the purpose of this effort to extend
the life to 3.000 arrested landings for the hook bounce
condition. Author (GRA)

N74.20693# Maval Air Development Center, Warminster, Pa.
Air Vehicle Technology Dept.

TEST PLAN FOR THE HOOK BOUNCE CONDITION OF THE
C-2A AIRPLANE AARESTING GEAR A FRAME Test Plan
Report

i May 1873 10 p refs Revised
{AD-774083; NADC-72178-VT-Rev-A}
Q1/5 :

/The C-2A arresting hook A-frame is currently sdequata for
500 arrested landings. it is the purpose of this effort to extend
the life to 3000 arrested landingsfor the hook bounce condi-
tion. Author (GRAJ

Avail: NTIS CSCL

N74-20694# Air Force Inst. of Tech. Wright-Patterson AFB,

Ohio. Schoot of Engineering. .

ADDITION OF AN ARBITRARY BODY ANALYSIS CAP-

ABILITY TO THE BOEING TEA .238 FINMITE ELEMENT

COMPUTER PROGRAM M.S. Thesis

James L. Wesiphal Dac. 1973 81 p refs

{AD-774430; GAM/AE/73A-20) "Avail: NTIS CcsCL 01/3
The Boeing TEA 236 computer program, used to calculate

wing pressure distributions of wing-body configurations, is

‘examined. Small perturbation potential theory, #s used by the .

program, is reviewed. The method used by the TEA 236 in the
analysis of a fuselage of circuiar crosa-section, in calculating
wing pressures, is examined. The capability to analyze an arbitrary
body cross-section is added by employing at least-squares fitted
cosineg serigs fo more accurately describe the actual body
cross-section. Comparison is made between C-5A wind tunnel
data. computed ‘data obtained from the TEA 236 using its
unmodified circular body routine, and. computed data obtained
from the TEA 236 using the analytical body description
techniqua developed in this study. {Modified author abstracct;}RA

N74-20896# Air Force Inst. of Tech, Wright-Patterson AFB.
Ohio. Schoo! of Enginesring. . . | .
AN ANALYSIS OF THE LONGITUDINAL DYNAMICS OF A
STOL TRANSPORAT IN LANDING APPROACH M.S. Thasis
Glen M. Personius Dec. 1973 B3 p refs
(AD-774434; GAM/MC/73A-1} Avail: NTIS CSCL 01/2

The longitudinal dynamic response of representative STOL
transport in landing approach was analyzed and the resulis
compared with existing military handling qualities specifications.
Eigenvalues and gigenvectors for the basic airplane were calculated
using EFSPACK subroutines for the CDC-6800 computer. Time
histories of response were obtained by using sefias expansion.
tachniques to 5olve the state sguations. Tha paramater, Mu,
change in pitching moment with change in forward speed, was
found to have a powerful effect on both static and dymamic
stability. Low short period frequency and negative phugoid
damping in the landing approach speed range, combined with
-strong coupting betwesan flight path and airspead. make the basic
sirplane longitudinal dynamics unacceptable, Some suggestions
are made relative to the preliminary design of & stability
augmentation system for this airplana. Author {GRA)

N74.20763 Air Force Flight Dynamics Lab., Wright~Pattarson
AFB, Ohio. K
OPERATIONAL PRACTICAUTY OF FLY AWAY EJECTION
SEATS s

R, Harlgy Walker, Jr. in AGARD Escape Probl. and Manoguvres
in Combat Aircraft Feb. 1974 15 p refs
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N74-20819

‘N74.20766 Naval Air Development Center, Warminsier, Pa.
-Crew Systems Dept.
:ADVANCED CONCEPTS FOR ROTARY WING AND Vv/STOL

AIRCRAFT ESCAPE SYSTEMS )
William G. Law /7 AGARD Escape Probl. and Manoeuvres in

Combat Aircraft feb. 1974 B p refs |
N74-20770 Institut fuer Flugmechanik, B_runsv.vick {West
Germany).

ESCAPE MEASURES FOR COMBAT HELICOPTER CREWS'
H, D. Meizig and U. Schmidt /» AGARD Escape Probl. and
Manceuvres in Combat Aircraft Feb. 1974 11 p rafs

N74-20771 Army Aeromedical Research Lab.. Fort Rucker,
Ala.

ARMY AUTOROTATIONAL ACCIDENTS

Kent A. Kimball. Dongid F. Harden, and Mark A. Hofmann /n
AGARD Escape Probl. and Manoeuvres.in Combat aircraft Fab.
1974 10 p : .

A study reviewing autorotation accidents was initiated 1o
ascertain the relative contributions that certain factors had in
such accidents. The active Army, for fiscal years 1970 through
1972, was reviewed and a total of 790 accidents, or 42.3% of
al! accidents, were of the autorotational type. They accounted
for over B9 million dollars in aircraft damage, 92 aircrew fatalities
.and 652 aircrew injuries. Of these 780 accidents. it was
determined _that personnel error alone accounted. for.32.7% of
the accidents. while materiel failure -alone accounted for 31.4%.
Of the remaining accidents (35.9%), 20.9% were .attributed to a
combination of personnel efror and materiel failure, while the
remaining 15% were attributed to other causative factors. Though
the total number and rate of rotary wing- accidents was found
10 be declining over the time for frame consideraed. the number
of autorotation atcidents attributed solely 1o personnel error was
found to be on the increase, with fiscal year 1972 approximataly
10% higher than 1970. The study also reviews autorotation
accidents in light of total accidents, rates, geugrsiphical argas,
aircraft, cost, fatalities, and injuries. It also provides impact data
with regard to the reduction of certain parameters. Author

N74.-20772 Naval Air Development Center, Warminster, Pa.
IN-FLIGHT ESCAPE SYSTEM FOR HEAVY HELICOPTERS

William Ogden and Gary Davis (Naval Air Systems Command)
In AGARD Escape Probl. and Manoeuvres in Combat Aircraft
Feb. 1974 8 p rafs | - : :
The design and dsavelopmsant of a - halicopter escape and
personnel survival system (HEFS) are discussed. The system
contains four primary functions: {1} in fiight escape. {2) crash .
impact energy attenuation, (3) fuel fire suppression, and (4}
flotation. The configuration of the system is illustrated Results
of flight tests are reported. Author

N74-208194
(France},

POSSIBILITIES OF AN AIRBORNE TELEVISION SYSTEM
Armin CQuast Feb. 1974 28 p refs Transl. into ENGLISH of
"Moeglichkeiten eines Flugzeug-Fernseh-Systéms”, DFVLA, Inst.

Eurgpean Space Research Organization, Paris

fuer Aerodyn., Brunswick. report OLR-MITT-73-09, 1973

(ESRO-TT-20; DLR-MITT-73-09} Avail: NT!I5 HC $4.50; DFVLR
Porz-Wahn: 8,50 DM ) o .

At present television is transmitted nearly exclusively via
ground stations and for the future transmission by satellite is
taken into consideration. An airbarne television system is
considered. which has remarkable technical and economical
advantages. It is shown that two aircraft circulating at an ahitude
of 20 km can replace the whole ground system of an area with
the dimension of the Federal Republic of Germany. The airborne
television system can he realized without technical risks and at
relatively low cost. The aircraft itself can be used for numercus
future tasks, ‘ Author (ESRO}



N74-20904

N74-209044 New Mexico Univ., Albuguerque.
Civil Engineering Research Facility.
AIRFIELD EROSION CONTROL FOR CG-5A AIRCRAFT
QPERATIONS Final Report, May - Jul. 1971
Robert O. Clark, Rey A. Shunk, Wayne M. McMurty. and Richard
A. Weismiller Jan, 1974 30 p- refs
(Contract F29601-72-C-0024; AF Proj. 683M)
(AD-774484; AFWL-TR-73-13%) Avail: NTIS CSCL 01/8

A study was conducted to map the surface velacity contours
of the air movement and engine exhaust produced by the C-5A
aircraft during takeoff roll and rotation. This study was undertaken
to determine possible causes of runway shoulder erosion,
Windsleaves and smoke grenades were 10 determine the
directional nature of the surface air movement and engime exhaust,
These data were then used to determine placement of Pitot
probes to measure air velocity forces. Pitot probes and static
pressure gages. caontaining strainctype elecironic sensors. were
placed along two parallel lines extending from 50 to 150 ft
perpendicular to the centerline of the aircraft rofl path. The entire
takeoff roll was studied by conducting repeated test runs in
which the aircraft breakaway point was progressively moved closer,
in 1000-ft increments, 1o the instrumentation. (Modified authar
abstract) GRA

Eric H. Wang

N74-20005§ Naval Training Equipment Center. Orlando, Fla.
DYNAMICS REPORT FOR T-28B SIMPLIFIED FLIGHT
SIMULATOR Final Report, 1965 - 1970
Moses Aronson Mar. 1973 B8 p refs
(AD-774479; NAVTRAEQUIPC-IH-217)
01/3

/A study was conducted to develop a method and approach
by which specific characteristics of the NAA T-28B aircraft are
to be simulated. This includes also the asrodynamic design
data developed and needed for computer programming. aircraft
equations of motion and position: simulator equations of motion
and position, simulator instrument, aircraft systems. flight
control and engine equations; definition of symbots. subscripts,
and mathematical notation; aerodynamic coefficients and their
data source: cockpit layout; and control feel design, The
mathematical models for the T-28B aircraft developed under
this study are applicable at a fixed gross weight of 7700 Ibs
and 25% c¢.ug. location, A simplified solution for the thiotile
mavament versus thrust horsepower output refationship was also
developed. (Modified author abstract) GRA

Avail: NTIS CSCL

N74-20907¢ Calspan Corp., Buffaip, N.Y.
IN-FLIGHT TESTING OF A FLIGHT CONTROL MULTIPLEX
SYSTEM IN THE NC-131 H TOTAL IN-FUIGHT SIMULATOR
Final Report, 10 Jul. - 15 Dec. 1972
James N. Dittenhauser. G. J. Fabian, and Arna E. Schethorn
Mar. 1973 112 p refs
{Contract F33615-72-C-1183. AF PROJ. B225)
(AD-774049; CALSPAN-AK-5174-F-1, AFFDL-TR-73-1 1) Avail:
NTIS CSCL 01/3

An in-flight evaluation has been made of the effect of inserting
a multiplexing device into the fly-by-wire contrel system of an
airplane. The multiplex system was successfully used to trans-
mit control signals in the AFFDL TIFS airplane when oOpeérating
in a fty-by-wire mode. The basic characteristics which were
examined are extemally generated electrical noise sffect of
sampling rates and resolution as well as naise from the
multiplex equipment itself. The data results consist of pilot
evaluations and comparison of recards of the flight contral system
perfermance and aircraht response with and without the multiplex
units being used to transmit the signats. In addition, records of
the signals entefing and leaving the multiplex equipment were
available for camparison so that the specific effects of insertion
of the multiplex system could be identifisd. (Modified author
abstract) GRA

N74-21022# Joint Publications Resaarch Service, Arlington, -
Va.

MAGNETOMETERS

302

2 Apr. 1974 36 p refs Transl. into ENGUSH from Geofiz.
App. {Leningradl. no. 44, 1970 29 p
(JPRS-61636) Avail: NTIS HC $5.00

Varicus types and designs of magnetometers are described,
includnpg rubidium, towed, quantum, and T-airborna magnetome-
tars. The companent reliability and accuracy are also considered.
For individual titles, see N74-21023 through N74-21028.

N74-21026 Joint Publications Research Service, Arington. Va.
PECULIARITIES IN OPERATION OF THE ORIENTING
SYSTEM FOR A T-AIRBORNE MAGNETOMETER

A. L Tarayev and V. L. Kantorovich /n jts Magnetometers
(JPRS-61636) 2 Apr. 1974 p 20-25 refs Transl. into ENGLISH
fram Geofiz. App. (Leningrad). no. 44, 1970 p 37-40¢

Provision was made for a fixed setting of the lork of the
outer suspension in the universal joint of 8 T-airborna magnetom-
eter. The design and planning of the 0SS for a magnetometer
was carried out. based on wvalues of maximum perturbations
with respect to ¢ourse, banking, and pitching angles. JAM.

N74-21027 Joint Publicaticns Research Service. Arlington. Va.
CONSTRUCTION -OF DIFFERENTIATING DEVICES FOR AN
AIRBORNE MAGNETOMETER

S, S. Vander In its Magnetometers  {JPRS-61636) 2 Apr.
1974 p 26-29 refs Transl into ENGLISH from Geofiz App.
(Leningrad). no. 44, 1970 o 131-133,

Measurement errors of magnatic field strength were Teduced
by combining a magnetic sensitive unit with a Doppler navigation
systern; thereby ensuring constant quantizing intervais in distance.
Algorithms for operating twa types of differentiating devices are
tdentical. JAM,

N74-21028 Joint Publications Research Service. Arlington, Va.
DETERMINING THE ACCURACY IN REGISTRY BY HIGIHLY
SENSITIVE AIRBORNE MAGNETOMETERS

L. N. Kotlyarevskiy /n jts Magnetometers {JPRS-61636] 2 Apr.
1974 p 30-33 refs Transl. into ENGLISH from Geofiz. App.
{Leningradl. no. 44, 1970 p 173-175-

" Tha accuracy of an airbome magnetometer survey was

determined from computational results of the mean square

difference between the Delta T curves. These curves were
ragistered on the same flight path on differant days or with
different instruments. Another mathod for determining magnatom-
eter accuracy was proposed, comparing the crass sections of
reflections. JAM.

N74-210424
[Francey).
COMPARISON OF CONVENTIONAL AND ELECTRONIC
INDICATOHINSTRUMENTSINAFLIGHTSIMULATOR AND
IN A TEST AIRCRAFT
H.-D. Schenk et al Jan. 1974 60 p sefs Transl into ENGLISH
of Vergleich von kenventionellem und  Elaktron, Anzeigagerast
ir\;;mg Simulator und Versuchsflugzeug, DLR-FB-73-44. DFVLR,
1973
{ESRO-TT-13; DLA-FB-73-44) Avail:
Porz-Wahn: 12,50 DM

Extensive in-flight and simulator tests supplemented by
tachistoscopic investigations ware carried out to compare an
experimental electronic attitude directar indicator with canven-
tional fiight instruments and with g modern integrated flight
director. The results show that the operational qualities of the
CRT-display system at least equal those of the integrated
instrument. Full use of the systern flexibility of the electronic
dis_p!ay unit is axpected to bring furthar advantages under
.vanous operating conditions. Author (ESRQY

European Space Research Organization, Paris

NTIS HC $6.00; DFVLA



N74-21044§ European Space Research Organization, Paris

{France).

COMPARATIVE SIMULATOR STUDIES WITH THE CON-l'

TACT ANALOG CHANNEL DISPLAY AND WITH CONVEN-
TIONAL INSTRUMENTS
Wolfram Schattenmann et ai Feb. 1974 47 p refs Transl
into ENGLISH of "Vergleichends, Simulatorstudien mit dem
Kontakianalogen Kanaldisplay und mit konventionellen Instrument-
ierungen,” DLR-FB-73-57, DFVLR. 1973
{ESRO-TT-15; DLR-FB-73-57) Avail: NTIS HC $5.50: DFVLR
Porz-Wahn: 13,30 DM .

Tests were conducted to determine if the channel ‘display

device allows similar guidance precision as that obtained with .

the flight director. The device 'is compared in simulator tests
with standard instrument landing systems, accumulated instrumeant
landing systems, and the flight director. The results show that
the channel-display offers superior guidance precision compared
with instrument landing systems and equivalent precision
compared with an optimized flight difector. An analysis of the
motion and ‘control variables shows' that the control technigue
of the pilot dapends strongly on how the information is presented.
Flying with the channel-display. The pilot uses the controls in
the same manner as under visual flight conditions, enabling a
continuous transition from instrument flight rules to visual flight
rules and oppositely. Author [ESRO)

N74-21047# Conrac Corp., Ouarte, Calif, .

HIGH TEMPERATURE SOLID STATE PRESSURE TRANS-
DUCERS FOR MILITARY JET ENGINE ENVIRONMENTS
Einal Technical Report, Mar. 1972 - Oct. 1973

Gerald L. Vick and J. H. House Qct. 1873 36 p refs
(Contract F33615-72-C-1179; AF Proj. 1987)

|AD-774753; AFFDL-TR-73-145) Avail: NTIS CSCL 14/2

The document reports the work performed to apply advance '

design and fabrication techniques to the economic development
of high temperature solid state pressure transducars for military
jet engine snvironments. Improvements in a previously developed
high temperature solid state pressure transducer have been made
in-a number of areas. Media compatibility has been extended
from clean air to conductive and mildly corrosive liquids and
gases. Cost effective reductions to warrant production have been
achieved. Accuracy has been improved by introduction of
nonlinear temperature compensation. The operating tempera-
“ture range has been extended from 660F to 750F with survival
proven to 930F. ' Author (GRA)

N74-21049# Hughes Aircraft Co., Culver City, Calif. Display
Systams and Human Factors Dept. ’
DEVELOPMENT OF DESIGN CRITERIA FOR SENSOR
DISPLAYS Annual Report, May - Dec. 1973°
James G. Rogers and Walter L. Carel Dec. 1973
(Contract NOOQ14-72-C-0457: NR Proj. 213-107)
(AD-774725; MAC-Ref-CB619] Avail: NTIS CSCL 05/8

The program objective is: To conduct applied research using
analytical and experimental investigations for identifying, defining
and validating advanced -concepts which may’ be applied to
future, improved Naval and Army aircraht instrumentation systems.
This includes sensing elements, data- processors, displays, controls
and man/machine interfaces for fixed and rotary wing aircraft
for all flight regimes. The following topics: are -treated in the
report:  Psychophysical studies, maodulation sensitivity function;
cognitive demand studies; and analysis of display mechanization
performance critetia. : GRA

128 p refs

N74-210804 European Space Research Drganization, Paris
(France). ' N o
SPECTROSCOPIC ANALYSIS OF WEAR METALS BASED
ON THE EXAMINATION OF GiL FROM AIRCRAFT EN-
GINES . )

Eilhard Jantzen Feb. 1874 53 p refs “Transh, into ENGUISH
of “Uebar die spektroskopische Analyse von Metallabries anhand
von Oeluntersuchungen aus Flugtriebwerken”, DFVLR, Inst. fuer
Flugtreib- und Schmierstofte, Munich, report DLR-FB-73-06,

" is briafly raviewed,

N74-21151

1973
{ESRQ-TT-23: DLR-FB-73-06] Avaii: NTIS HC $5.75

Tests were made using these spectroscopic methods on oil
from JT3D angines. .In addition, all oil samples were tasted for
light transmittance in the visible region of the spectrum. This
can be used to detect oil changes and topping up. The size and
shape of wear metals in JT3D aircraft engines were established
by a scahning electron microscope. Author (ESRO}

N74-21084# Asroprojects, Inc., West Chester. Pa. o
ENGINEERING FEASIBILITY STUDY OF ULTRASONIC
APPLICATIONS FOR AIRCRAFT MANUFACTURE Final
Report ’
Florence R. Meyer Sep. 1373 316 p refs
{Contract DAAJD1-72-C-0737: DA Proj. 1728037)
{AD-774305; RR-73-15) Avail: NTIS CSCL 13/8

Areas in which ultrasonic energy can be effectively applied
in production metalworking processes, particularly in the
manufacture of Army helicopters and light aircraft, were
explored. Literature covering ultrasonic applications in various
metal forming, metal removal, and metal joining procssses was
thoroughly reviewed to establish, in each case, the present status
and the potential interms of cost effectiveness and product
improvement. An gnnatated bibliography is included in an.
appendix. Several leading Army aircraft manufacturers were -

- surveyed to examine specific metalworking problems that might

be solved by ulrasonic application. and analyses were made to -
indicate potential benefits and cost savings in these areas.
(Modified author abstract) . © GRA

N74.211064 United Aircraft Corp., East Hanford, Conn. Reséarch
Labs. : ,, R
NONDESTRUCTIVE HOLOGRAPHIC TECHNIQUES FOR
STRAUCTURES INSPEGCTION Annual Technical Report, 1 May’,
1972 - 30 Apr. 1973 -

R. K. Erf, J. P. Waters, R. N. Gagosz. K. A. Stetson, arid G. -

whitney Sep. 1973 98 p refs ’
(Contract F33615-71-C-1874; AF Proj. 7351) '
(AD-774758; UARL-M381208-24; AFML-TR-73-193} " Avail!’
NTIS CSCL 14/2 : )
The program is an investigation of the feasibility of using
holographic intarferemetry for the inspection of farge -aircraft
structures in 8 manufacturing or maintenance environment. The
second years work comprised the following: an investigation
of the eHects of airborne panticulates on the hotographic process,
& study of holographic .methods suitable for the manufacturing
or maintenance environment, an investigation and experimental

demonstration of two new moire methods for the visualization -

of strain patterns. investigations of potential stress generating
mechanisms., suitable for the holographic detection of cracks. in-
which it was experimentaily demonstrated that surface waves
can be genarated and attenuated by cracks, and experimental
demonstrations that illustrated the potential of holography, in
combination with ultrasonic excitation, for solving cooling passage
alignment inspection problems. (Modified author abstract) GRA

N74-21139§ Ministry of Defence, London (England).
MATERIALS FOR AEROSPACE CURRENT RESEARCH AN
DEVELOPMENT . '
Jun. 1973 18 p .
{O-MAT-194; BR38205} Avail: NTIS HLC 54.00

Current trends in matengls rasearch and development are
outlined with particular ragard to airframe materials. endine metals,
and nonmetaliic matarials. Progress in a wide rangs of metallic
and nonmetallic materials required for airframes and aeroengines
ESRQ

N74-211581§ Lockheed Missites and Space Co., Palo Alto, Calif. -
Research Lab.

_ DEVELOPMENT OF ENGINEERING DATA ON THICK- -
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M74-21187

SECTION ELECTRON BEAM WELDED TITANIUM Final
Report, Mar. 1971 - Jun. 1973
John G. Bjeletich Aug. 1873 199 - refs
(Contract F33615-71-C-1338; AF Proj. 7381) ,
(AD-774051; LMSC-D352462; AFML-TR-73-187) Awail: NTIS
&
l.;sc'll:i'u;ly.I:’e;:u:wt provides a vital portion of the basic_ engir_laering
data necessary for the design of reliable and eff_lcmr_\t airframe
structures involving electron-beam weldments in titanium arloys.
Tensile, fractura toughness, and subcritical crack growth properties
of both base metal and weldments have been abtained for 1-
and 2-in. Ti-6Al-4V and 1-in. Beta Il{ plate. Test temperatures
ranged from -65F to 175F and the test environments inciuded
laboratory air. water, salt water and JP-4 _jet fuel. The conce_pt
of stress intensity factors from linear slastic fracture mef:hamcs
is used to quantitatively assess the load carrying capacity and
crack growth resistance of the test materials. Fractme_toughness
and tensile properties are tabulated while the fatigue crat?k
propagation and stress corrosion cracking rates are presented in
a graphic tormat. GRA

N74-21187
Ohio.
DIFFERENTIAL GAME BARRIERS AND THEIR APPLICA-
TION IN AIR-TO-AIR COMBAT Ph.D. Thesis
Urban H. D. Lynch 1973 250 p
Avail:  Univ. Microfilms Order No. 74-1108

The mathematical theory of perfect information, z810-5Um,
differential games is used as an analytical tool to learm about
the ong-on-one, air-to-air combat problem and the problam
parameters which have major effect on its outcome. Emphasis
is on ‘differential game Bairier theory and the application of the
Barrier as an analytical 100l for air-to-air combat analysis. Barrier
sensitivity analysis of the models shows that given the opportunity
to increase a fighter aircraft's air-to-air combat capability with
either improved turning gs, weapons system, or thrust to weight
ratio, increased thrust to weight ratio yeilds the greatest
improvement in this capability. Barrier results of the models are
designed into a warkable computational techniqua to evaluate
the air-to-air combat capabitity of a seties of fighter aircraft.

' Dissert. Abstr.

Air Force Inst. of Tech., Wright-Patterson AFB.

N74-21289%) Teledyne Systems Co. Northridge, Calif.
INVESTIGATION OF APPLICATION OF TWO-DEGREE-OF-
FREEDOM DRY TUNED-GIMBAL GYROSCOPES TO
STRAPDOWN NAVIGATION SYSTEMS Final Report
Apr. 1974 381 p refs -
(Contract NAS1-12175)
{NASA-CR-132419} Avail: NTIS MC $22.25 CSCL 17G

The work is described which was accomplished during the
investigation of the application of dry-tuned gimbal gyroscopes
to strapdown navigation systems. A conventional strapdown
configuration, employing analog electronics in conjunction with
digital attitude and navigation computation, was examined using
various lavels of redundancy and both orthogonal and nonarthog-
onal sensor onentations. It is concludad that the cost and reliability
performance constraints which had been established could not
be met simultaneously with such a systemn. This conclusion led
to the examination of an alternative system configuration which
utitizes an essentially new strapdown system concept. This
system employs all-digital signal processing in conjunction with
the newly-developed large scale integration {LSl) efectronic
packaging techniques and a new two-degree-of-freedom dry
tuned-gimbal instrument which is capable of providing both
angular rate and acceleration information. Such a system is capable
of exceeding the established performance goals. Author

N74-21290%# National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
LANDING RATES FOR MIXED STOL AND CTOL TRAFFIC
John S. White Washington Apr. 1974 76 p refs
[NASA-TN-D-7666: A-5044} Avail: NTIS HC $4.00 CSCL
17G

A study was made to determine the expected landing rate
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noise.
.configuration with typical aircraft panel structures. A baseline

for STOL-only traffic and mixed STOL-CTOL traffic. The conditions
used vary from present day standards to an optimistic estimata
of possible 1985 conditions. A computer program was used to
determine the maximum landing rate for the specified conditions
and aircraft mix. The results show that the addition of STOL on
a CTOL runway increases the total fanding rate if the STOL
airborne spacing can be reduced by use of tmproved navigation
equipment. Further, if both takeofl and landings are performed
on the same runway, the addition of STQL traffic will allow an
increase in the total operation rate, even with existing spacing
requirements, Author

N74-21308*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Ya.
EFFECTS OF A TRAFFIC NOISE BACKGROUND ON
JUDGEMENTS OF AIRCRAFT NOQISE
Clemans A. Powell (Southampton Univ.) and C. G. Rice 21 Mar.
1974 15 p refs Presented at 87th Meeting of the Acoustical
Soc. of Am., New York, 23-26 Apr. 1974
{NASA-TM-X-71938} Avail: NTIS HC 3400 CSCL 204

A study was conducted in which subjects judged aircraft
noises in the presence of road traffic background noise. Two
different techniques for presenting the background noises were
evaluated. For one technigue, the background noise was
continuous over the whale of a.test session. For the other, the
background noise was changed with each aircraft noise. A range
of aircraft noise levels and traffic noise levels were presented to
simulate typical indoor levels. Author

N74-21396*%] Naval Air Propulsion Test Center. Trenton, N.J
Propulsion Technology ahd Project Engineering Dept.
ROTOR BURST PROTECTION PROGRAM: STATISTICS ON
AIRCRAFT GAS TURBINE ENGINE ROTOR FAILURES THAT
OCCURRED IN US COMMERCIAL AVIATION DURING
1972
R. A, Delucia and G. J. Mangano Mar. 1974 20 p
{NASA Order C-41581-B)
{NASA-CR-136300; NAPTC-PE-40) Avail: NTIS HC$4.00 CSCL
21E

Based on FAA data, resuits are presented that establish (1)
the incidence of rotor failure, {2} the type of fragments generated,
{3} whether or not these fragments were contained, {4} the
causes of failure, {5} where in the engine failure occurred. {B)
what engines were affected and {7) what flight conditions prevailed
at failure. The rate of uncontained rotor burst was considersd
to be significantly high. Blade fragments were generatad in 95%
of the rotor bursts, 20% of which were uncontained. Although
fewer disk and rim fragment bursts occurred, none were
contained. Author

N74-21568f Air Force Inst. of Tech., Wright-Pattersan AFB,
Chio.
DETERMINATION OF THE EFFECTS OF MASS AND
‘S8TIFFNESS ON THE VIBRATION RESPONSE OF RIBBED
PANELS SUBJECTED TO RANDOM ACOUSTIC NOISE M.S.
Thesis
Clarence M. Bose Dec. 1973 111 p refs
(AQ-774436. GA/MC/T73A-1) Avail: NTIS CSCL 01/3

The putpose of the report is to experimentally determine
the effects of localized mass and stiffness parameters on the
vibration response of stiffened panel structures excited by acoustic
Eleven panels were constructed, similar in weight and

panel was used to determine reference mass and stiffness
properties; five panels were varied in mass with stiffness kept
constant, and five panels with constant mass were in stiffness,

The panels were excited in an acoustic reverberation test

facility using a broad-band siran and harn assembly. Excitation
and response measurements were taken using microphone and
accelerometer transducers attached to the panels. The data ware
then reduced and correlated to construct vibration prediction
curves 3s a function of excitation/response levals, frequency,
and mass and stiffness parameters. {Modified author abstract)
GRA



N74-21569§ System Development Corp., Santa Monica, Calif.
CUMULATIVE FATIGUE DAMAGE THEORY AND MODELS
Final Report. 1 Jul. 1971 - 30 Jun, 1973
V. K. Murthy and G. Boyd Swartz {Monmouth Coll,
Wright-Patterson AFB, Ohio ARL Dec. 1973 78 p
{Contract F33615-71-C-1776: AF Proj. 7071}
{AD-774528; ARL-73-0170) Avail. NTIS CSCL 11/6
The report consists of six sections of original contributions
1o the theory of cumulative fatigue damage of airframe structures
and an appendix. which consists of annotated bibliography of
some additional important papars in cumulative fatigue damage.
GRA

N, J)

N74-21591§ Imperial Coll. of Science and Technology. London
{England). Dept. of Mechanical Engineering.
HEAT AND MASS TRANSFER IN AIRCRAFT PROPUL-
SION
D.B. Spaidmg Dec. 1973 35 p refs
(HTS/?3/55) Avail: NTIS HC $4.75

Practical problems of heat and mass transfer arising in aircraft
propulsion are reviewad, and classified by reference to the structure
of heat and mass transfar theory. It is argued that: (1) the
problems are too multifarious to be handied by the traditional
method of experiment generalized by way of dimensional
analysis; (2] that the methods of classical mathematics, being
restricted to Jinear equations and simple boundary conditions,
are rarely applicable; and (3} that numerical methods of solving
the govaerning nonlinear equations with arbitrary boundary
conditions, coupled with mathematical models of turbufence,
chemical kinetics and other phenomena, are potentially capable
of soiving the needs of the aircraft engine dasigner. Author

N74-21613 Sociste Nationale Industrielle Aerospatiale, Paris
{Francal.

TECHNIQUES ORIENTED TOWARDS COST REDUCTION
M. Chevalier /n AGARD AGARD Apn. Meeting. 1973 Dec.
1973 p 22-27 In ENGLISH and FRENCH

It is pointad out that. parallel to the continuous improvement
in performance regarding aircraft construction, actions are currently
being developed towards simpler materigis, opsn to quantity
production, and characterized by a determined tandency towards
economy. Three aspects are dealt with cancerning the vehicle
production; {1} structure, (2) power plamts, and (3) equipment.

Author

N74-21614 National Aerospace Lab., Amsterdam [Nether-

lands).

TECHNICAL AND OPERATIONAL ASPECTS OF EXTERNAL-

LY-MOUNTED AIRCRAFT EQUIPMENT
T. VanOosterom /n AGARD AGARD Ann. Meeting, 1873 Dec.
18973 p 29-34

It is pointed out that the installation of add;tuonal eguipment
in an aircraft is often impossible due to space limitations.
Consideration is givan the choice which must be made between
redesigning or medifying the fuselage. or housing the equipment
in an external speedpack or pod. Several advantages of a
pod-mounted system are indicated and speclflc design aspects
whnch may require advanced applications of science and
tachnology are discussed. 1t is concluded that the pod concept
has the potential to solve. in many cases, the probiems inharent
in the |mp|ementauon of new operational equipment within the
inventary of an’ air force. it is alse concluded that for many
applications the pod concept will have a superior operatlonal
cost effectiveness in companson with an aircraft-integrated
system. Author

N74-21615 Ministry of Defence, London (England).
THE REDUCTION OF AIRFRAME GOSTS WITH PARTICU-
LAR REFERENCE TO COMSBAT AIRCRAFT
J Seddon /n AGARD AGARD Ann. Meeting. 1973 Dec.
1973 p 34-39 ]

It is stated that for modern aircraft weapon systems such
as a muiti-role combat aircraft, cost reduction can be achieved
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N74-21629

at all stages of the procurement process, and by a wide variety
of means. Some examples ate presented of recent achievements
in the following three phases: aeradynamic and structural
design, mechanical and physical engineering. and ranufacturing
technology. Author

N74-21616 Ministry of Defence (West Germany).
THE HINGELESS ROTOR: A CONCEPT TO INCREASE
M!SSION EFFECTIVENESS AT REDUCED COSTS c02
R. Barth /n AGARD AGARD Ann. Meeting, 1973 Dec. 1873
p 40-50 rofs ]

The mechanical simplification of helicopters by elimination
of blade attachment hinges is discussed. Emphasis is placed on
the Bolkow system which features fibaerglass rotor blades of
high elasticity rigidly attached to a stiff hub. The stated advantages
of the system are: (1) The hingeless rotor design needs only
about 30 percent of the parts of an articulated rotor. (2) Control
becomes more powerful. faster and more direct, and nearly
independent of thrust. {3) The rotor blades can offer more than
10,000 hours of service life compared to 1.000 to 2.000 haurs
for comparable helicopters. {4) The fiberglass material is corrasion
proof and tests have shown that it is insensitive to notches, {5}
The hingeless rotor is mast promising in fulfilling modern military
requirements for air mobility. D.LG.

N74-21617 Avions Marcel Dassault- Breguet Aviation, Samt-
Cloud {France).

RESEARCH WORK AND COSTS. THE ROLE OF DATA
PROCESSING

P. Bohn /7 AGARD AGARD Ann. Meeting, 1973 Dec. 1973
p 61-53 In ENGLlSH and FRENCH

An qverview is presented on research work and costs in
aircraft manufacturing with emphasis placed on the changes which
have taken place as a result of the introduction of powerful
computers. It is pointed out that computers provide a means to
improve the modelling of physical phenamena and to demonstrate
the resulting effects on the whole aircraft. Aircraft manufacturers
are now in a position to achieve trade-offs which were at one
tima inconceivable, espacially as far a8s costs are concerned. [t
is predicted that in the future, research work will reguire more
highly trained enginaers, extremsly powerful computers, and very
bulky data files. These requirements are based on: {1} In-flight
development time is becoming increasingly shart, and is davoted
more and more aither to the development of electranic systams,
or to the analysis of abnormal flight patterns or failure investiga-
tions. (2] Official agencies and industrial firms everywhere must
more and more frequently accept contracts for the development
of prototypes. (3) Optimization, Obtained by computers, permits
the manufacturer 10 simplify without incurring any penaltiss as
regards the objectives. ) D.L.G.

N74-21618 Air Force Systems Command, Wright-Patierson AFB,
GOhio.
IMPACT OF TECHNOLOGY ON COST REDUCTION
John F. Brooke /n AGARD AGARD Ann. Meeting, 1973 Dec.
1973 p 53-50

The results are discussed of a United States Air Fofce survey
gonducted to identify those technologies which hold the greatest
promise of reducing life-cycle costs. The analysis indicates that
the cost reducing aspects of seventeen identified technologies
could achieve a ten year life-cycle savings on the order of $450Q
million. Five of these technologies, considered to he representative
examples. are discussed in datail and include; {1} advanced
composites; {2} weldbend joining, [3) meta) werking and munitions.
{4} replaceable tread tire concept, and (B) aircraft battery
rechnology. b.LG.

N74-21629§ Battelle Columbus labs.. Long Beach. Calif.
Research Facility.
SHIP-HELICOPTER SYSTEM ANALYSIS

16 May - 30 Nov. 1973

Final Report.



N74-21629

R. A. Egen, J. C. Minor. and H. A. Cress 7 Dec. 1973 41 p
refs
{Contract DOT-CG-23223-A}
(AD-774764; USCG-D-44-74) Avail: NTIS CSCL 13/10

The objective of the repont is to identify limitations to Coast
Guard ship-helicopter (ship/helo) operations on WMEC and WHEC
class vessels. and to study possibie ways to remove these
limitations to increase ship/helo utilization. A systems analysis
technigue was used 10 identfy 2nd desctibe the interrslationships
among the system elements which affect ship/helo operations.
Inherent limitations of ships and helicopters are described. as
well as possible missions and modes of combined operations.
Special consideration is given to the HARPOON, BEARTRAP,
and SHAG helicopter rapid-securing and release systems,

(Modifiad author abstract) GRA.
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SUBJECT INDEX

AERONAUTICAL ENGINEERING [ A Special Bibliography (Supp!. 46)

TITLE
EXTENSION

Typical Subject Index Listing

AEROSEACE 5:51’8!

Cost - The elerging aerospace techpoloqy --—
applications to gas terbine engqines

|AI2A PAPER 73-1327 274-11318

—

AlARA
TITLE :5:&2; ﬁﬁﬁE“SSIOH
BER

Tha titie is used to provide a description of the subject matter. When the title is
insufficiently descriptive of the document cantent, a title extension is added.
separated frgm the title by three byphens, The NASA or AIAA accession number
is included in each entry 1o assist the user in lecating the abstract in the abstract
sestion of this supplement. I applicable, a report number is alse included as an
aid in identifying the document.

A
AC GEBEREATOES
Major itea Special Study (HISS), CH-L7A
alternating gemerator =--~ product gunality
control and cost savings )

. [AD=773720) X78-19712
ACCELEROMRTERS
Aircraft on-beoard equipment for dynanic
measurements with piezoelectric sensors
A78-27293

'ACOUSTIC FATISUE
Sonic fatigue failure mechanisms in potential
Space Shuttle Orbiter panel designs

. (AIAA PAPER T4-348] RT4=27267
ACOUSTIC BEASUREMEBNTS :
2 solid=-state converter for ameasurement of
aircraft seise and sonic boon
: A74~26345
HEelicopter and ¥/5TO0L aircraft noise measurepment
problens
[SAE BIE 1286] AFL~27259

¥oise measurements of the jet and pisten engines

on the lLala-1 eyperimental airplane
AT4-27296

Foise limit valaes in the case of aircraft =--
under German law
[DGLR PAPER 78-015] AT4=27363

Systewatic investigations in the field of noise
shielding
{DGLE PAPRR 74-021) B74=27365

Conments colncerning noise indices /results of the
study of alreraft noise in Munich conducted by
the Gerpan Research Compunity are taken inte
account/

{ DGLR PAPER 74-014) BATR=-27367

Preliminary neasurement of the airfrape poise from
an F-106B delta wing aircraft at low flyover
speeds -~— establishment of lower limjt for
noise level of supersonic transport airecraft
{NASA-TH-I~71527 ] ¥74-19668

The noise environment of a school classroom due to
the operation of vwtility helicopters ——-
acoustic measurements of helicopter noise during
flight over building
[BASR-TH-X-T1957]

Effect of advanced aircraft noise reduction
technology on the 1990 projected noise
anvironpment around Patrick Benry Airport =--
development of noise exposure forecast coptours
for- projected tratfic volume and aircraft types
[ HASA~TH-I-T71953] H7U4=20660

N74-20659

C JULY 1974

Component noise variables of a light observation
helicopter
[¥ASA-CR=-114761] R74=20662
The effect of engifie cdhponént noise on V/STOL
aircraft noise contours
[ ¥ASA~CR-114687 ] NT4-20667
ACOUSTIC PROFERFIES
Prelininary measprenent of the airframe nolse from
"an P-106B delta wing aircraft at lew flyover
speeds === egtablishwent of lower limit for
noise level of supersonic transport aircraft
[ Hi5a-TH~E~T1527} HT4-19668
irnfluence of noise requirements en STOL preopulsion
systen designs ~=-- analysis of acoustic
properties of short takeoff alircraft
) WT~20822
Foise levels of opsrational belicopters of the
0H«6 type designed to geet the LOH nission ---
acoustic properties for various helicepter
configurations
[NAaSA-CE-1147601] AT4-20663
ADAPEIVE COHTROL
Gscillations in an adaptive aireraft control systen
AT4-26400
ADHESION TRSTS
Developrent and problems of testing prepregs for
the Czachoslovakian aircraft industry
AT4-28528
ADEESIVE BONDIRG
dpplication of advanced structures and materials
‘to transport aircraft fuselages
[AIAR PRPER T4-3407 A74-26655
Adbesive boading increases fatigue life of wing
joint
{AaIA2 PAPER 74-382]
Adhesively bonded laminated metal structure
[ SAE PAPER 780259 ]
AERIAL PHOTOGRAPRY
Protection of an optical sensor against vibration
of the flight vehicle

ATO=26687

AT4=~27510

. pT4~-278599
AEBIAL RUDGERS
Aeredynamic cosparison of two deuble-slotted rudders
[ap-T788R32] R74=20640
AFRODTNAMIC CHARACTRRISTICS
The aerodynamics of a turblne cascade with
supersonic discharge and trailing edge blowing
[ASME PAPER T4-GT-120] : A74=-27419
S5ome results from tests owm a high work axial gas
generator turbine
LASME PAPER T4-GT-81] AT4=27467
A lifting line analysis of nounplanar wings =--
namerical relationship of spanwise circulation
distributios to induced velocity at specific
spanvise station
H74=-19639
Aircraft of the future ——- evaluation of
aerodyranic characteristice and configurations
of proposed aircraft designs
[ FASA-TT=F=15424 ] RT74-19669
3 theoretical and experimental imnvestigation of
the external-flow, jet-augnented flap --=
developoent of semi-eapirical method for
predicting perforpance characteristics
: RT4=-204807
Characteristics of cascades of slotted sections of
adjustable guide vapes of axial-~flow turbines
[aD-773900} RT4=-20452
A computer program for the predicticn of
aerodynanic characteristics of wing-body-tail
" combinations at subsonic and supersonic speeds,

part 2

[ FFa-20~635-PT-21] §74-20636
Aerodynamic comparison of tvo donble-slotted radders

[aD~-T74432) NT4=-20644



ABEODINAMIC COEFFICIENTS

application of the lateral and longitudinal
(coupled) equations of motion to am
inertially-slender aircraft in unsymmetric,
rectilinear flight
[aD-7784435]

rerodynanics of channel and ring wings ===
development of deflected streamtube theory and
lifting arc theory for channel wings

E74-206045

ETa-20648

External store offects on the stability of fighter

and interceptor airplanes === applicaticn to

military aircraft sission regquirements

[HASA~T¥-X-71935} Fr4=20658
operaticnal practicality of fly away ejection seats

--- confiqurations and characteristics of

geveral flyable ejection seat concepts

NT4-20763
Dypamics report for T-288 simplified flight
sisulator
[AD-774U79 ] B74-20505

AERODYNANIC COEPFICIENTS
Designing aerodynamic ducts according to given
conditions
A74-25998
A 1ifting line analysis of nonplanar wings ---
pumerical relationship of spanwise circulation
distribution to induced welocity at specific
spabuise station
¥74-19639
ABHQDYNAMIC CONFIGURATIONS
Input description for Jameson's three-dinensional
transonic airfoil analysis progranm

[HASE~TE-I-71919] W74~ 19640
Direct calculation of airfoils from pressure

distribution

{ FASA-TT-F-15417] H74=19641

aAn experimental investigatiop of leading-edge
vortex augmeptation by blowipg
[ RASR-CE-1324151]

A theoretical methed for calculating the
aerodynasic characteristics of arbitary
jet-flapped wings. Volume 1: The elementary
vortex distribution jet-wing lifting surface
theory
{AD-773939.] N74-19646

Wibd tunnel tests of a full-scale model of a light
twin~engine airplane with fired aurxiliary
airfoil or leading-edge slot :

{ HASA-TN-D=-TUTL ]

dircraft of the future -=- evaluatiop of
aercdyoamic characteristics and configurations
of proposed alrcraft desigas
[HASA-TT-P-154241]

sircraft/Stores Compatibility Symposiua
Proceedings, Volume 1 =--=- conference to reviev
developoent of government and industry for
ailrcraft equipmept design

¥74=19643

B74-19665

B74-159669

[aD~-7738131] N7a-19679
Aircraft/Stores Compatibility Symposium

Proceedings, Volume 3

[20-773B15] K74~19630
aircraft/3tores Compatibility Symposiue

Proceedings, VYolase 4

[aD~-7T381& ) HT4~ 19681

The power profile - a new type of airfoil --—-
airfoil with blunt leading edge and two wall
jets near the trailing edge

[AE=TT73655] N74-19690
Wind tunnel testing with engine simulation for
¥/5T0L airplanes -—- characteristics of wind

tunnel apparatus and wind tunnel podels for
tests of V/STOL aircraft configurations
N74-20U09
Some engine and alreraft design considerations
affecting noise -=- application to conventional
short xange aircraft for operation fros short
and ardium length runways
. NTa-20421
Preliminary results of flight tests of vortex
attennating splines =-- evaluation of
effectiveness of wingtip vortex attenwating device
[NASA-TH-X-T71928] HH=-20637
Free-flight wipd tumnel investigation of a
four-engine sweptwing upper-surface blown
transport copfiguration

[NASA-TH=I-71932) BW=20656

SUBJECT INDEX

Exploratory tests of a simple aero-mechanical ride
coafort systea for lightly loaded aircraft —--=
evaluatioh of gust alleviating aircraft contrel
surfaces
{ BASA-TH~X~71927] N74-20657

External store effects on the stability of fighter
and interceptor airplanes ~==~ application to
nilitary ajircraft mission reguirements
{ BASA-TH-X-T1935} H74=-20658

operational practicality of £ly away ejection seats
=== configurations and characteristics of
several flyable ejection seat concepts

B74=-20763
AERODYNANIC DRAG

Minimum indnced drag of wings with given Lift and

root-hending moumant
BTA=25747%

Op c¢alculation of induced drag and conditions
downstream of a lifting wing

: aTU~-2784%

#inimun indnced drag of non-planar ground effect
wings with small tip clearance

aATu-28621
cruise drag results From high speed wind tupnel
tests of WASA Refan JTBD engine nacelles on thke
Boeing 727-200
[HASR-CH-134546]
AEBRODYNAKXC PORCRS

b method for the dynamic study of belicopter

fuselages in the design phase

H74-20672

RT4=-26025
1ift and popent prediction for an osgillating
airfoil with a noving separation poinmt
[ LSME PAPER TU-GI=-28]
AERODIHANIC THTEBRFERRECE
Suppression of flutter on interfering lifting
surfaces by the use of active controls
(AIAa PAFER 78-404 ] AT4-26703
some tunnel-wall effects on trapmsonic flutter =---
fron Boeing SST model tests
[AIA2 PAPER 74-406] AT4-26705
Aerodynamic interference between fuselage and
lifting jete emerging from ite lower part -=-=
effect of two high velocity lifting jets on
induced iift and pitching Domenis

B74-27426

HT4-20413

A numerical method for the determination of the
vortex sheet location behind a wing in
incampressible flow
[ HLR=TR=-72091-0]

Results and information obtained regarding
aerodynapic jet interference associated with the
Do 31 ¥/5TO0L jet transport aircraft and their
application to future ¥/STOL development =-—=
1ift loss in hovering flight phase
[ HASR-TT-F-15533]

ARBRODYNANIC LOADS

Structural aspects of current HP¥'s === Remotely

Piloted vehicles

NT4-20642

H74~20669

[LIih PAPER 74-306] AT4=26660
Onsteady transonic flow over oscillatiag

circelar-arc airfolils

[AI2A BAPER Td#-360] AT4=26670

Application of unsteady lifting surface theory to
propellers in forward £light
[AI2A PAPER T4-419] A78~28169
pownvash-velocity potential method for oscillating
surfaces using aerodynamic elemeats in subsonic
and supersonic flows
HI=19638
CB 542 design ahd operational flight loads study
~-= comparison of design mission profile with
operational mission profiles
[AD=T7735851)
AEERODYHAMNIC MOISE
Hoise phenomena in the case of helicopter rotors
and possibilities for noise reduction
[DGLR PAPER T4-024} A74=-27364
Preliminary weasurement of the airframe noise froi
an P=-106B delta wing alrcraft at low flyover
spaeds ~-- establishment of lower liwmit for
noise level of supersonic transport aircraft

F74-19686

[NASA=TM~-I-T1527] H74=-19668
Research on helicopter noise
[AD=773385) N74-19677



SUBJECT IEDRI

Boige levels of operatiomal helicopters of the
OH~§ type designed to meet the LOH mission ——-
acoustic ptoperties for Varlous hellcopte:
configurations: -
[¥ASA-CE-114760]} NT4-20663
ABRODIIlHIc STABILITY
The effect of velocity-dependent pitching moments
. om lomgitudinal stability --=- of STOL and VEQL
aircraft
A74~260457
The dynamic stability of wing-mouanted engine
installaticns for turboprop~powered aircraft
[ASSE PAPRR Ti-GT-521] A74-27845
ABRODYNAAIC STALLIKG
Sypergonic unetalled flutter in fan rotors -
dnalytical and experisental results

[ASHE PAPER T74-8T-8{Q]) ATR=-27433 -
Some aspects of airfoil stall in low-speed flow
AT4-27644
ARRODYNAMICS -

The separating turbulent boundary layer: An
experiaental study of an airfoil type flow
A74-13637
lBlDlLlST;CIT!
Aercelastic stability of periocdic systeas with
application to rotor blade flutier

[2IAA PAPER 74-817] , L74=-26713
Optimal aercelastic design of an obligue wing

structure

[AXaa PAPER 78-3849] A74~28173

AEBOHAUTICAL ENSIEEERING
Does research ip the field of aeronautics have a
future —- emphasis on aircraft desiga
refinesents and cost reduction
A74~25723
ARRORAUTICAHL SATELLITES
Access comntrol techniques for satellite mobile
conpunications systams
[AIAX PAPER 74=481] A74-27811
ATE BHEATHING BENGXINES
WEBCOBP. ~ The Havy Engine Perforlance Progras
[ASHE PRPER 74-~GT-83) AT4-27469
Instrumentation for airbreathing propulsion;
Proceedings of the Symposiam, U.S5. Naval
Postgradvate School, Monterey, Calif., September
19-21, 1972

. . AT4-28283
current state—of-the-art for airbreathing
conbustor aeasuresents
AT4~28298
AXIR CABGO
0se of contaimers and pallets in air cargo transport
AT4~-27295

AIR COBDITIOHING EQUIPSENT
Lockheed S-3k Viking = Air’ conditioning and
pressnr1sat10n systens
: AT4~27016
AIR COOLING
The aerodynamics of a turbine cascade with
sopersonic discharge and trailing edge biowing
[A58E PAPRR 74-GT-120] AT4-27419
ALl PLOW
A lifting Hine analysis of nonplanar wings ---
numerical relationship of spaBwise circulation
distribution fo induced velocity at specific
spagwise station
' E75-~19639
Input description for Jameson's three-diRensional
transonic airfoil analysis program
[HASA-TA-E=T71919] ¥78-19640C
Preliminary results of flight tests of vortex
attengating splines =-~- evalpation of
effectiveness of wingtip vortex attennating device
[HASA-TH-X~71928] ¥T4-20637
AJE FAVIGATIGR
* . The loram { procedure
a74-27095
The aeronadtical aspects of an employhernt of loran
¢ and Omaga —-- in conjunction with inertial
navigation
L74-27097
Aercnautical ‘aspects of the empleywent of Omega
and loran C in general awviation
A74-27098
Instrugkentation and cockpit controls for
electronic mavigation and commumication aids

[SARE ARE 571 B} A14-27261
CONUS aeyohantical radionavigation by satellite
[AIAA PRPER 7B-339] ATR~27809

A=3

AIRCHAFT COWFROL

Autopated piloting of heavy aircraft -—- Bussian
hook
AT4~-28075
AXR POLLOTION
Porecast of jet engine exhaast emissioms for
future high altitude commercial aircraft

A74-27773

Stratospheric survey aircraft d¢eveloped -—- canard
RPY¥ for pollution monitoring in YF-12 wakes
AT4-27849
Jet engine exhaust emissions of high altitude
coppercial aircraft projected to 1990
[ BASA='TE=-3-3007 ) ) H74-20591
ALE TRAFFIC
Frankfurt's scheduled traffic mathematically’
analyzed
A74-27776
Civil aviation in the USSR (the fiftieth
anniversary of its formation) }
[FASA-TT-F=906 ] n74-19666
AIR TEAFPIC CONTROL
E=NAVY systens developoent for a STOL appllcatzon
=== area navigation for highk density interurban

operations
AT4-25T41
Acquisition signal design for satell;te-a:rcraft
communications
[AZIa2 PXPER 74-437) ATH-27807
CONUS aeronautical radionavigation by satellite
(AIAR PAPER T8-439] AT4-27609

Prediction of optical landing guidance system
perforpance in Cat. 3-a wininuwm weather
[AD-773830} " BT4-20237

AIR THARSPORTATION

Technology of passenger clearance in air

transportation using various clearance methods

A74=-27211

The present technics of air transportation
a74-28487
Mreraft. requiremsents for 1on/nedaun density markets
[ BASA-CR-137373} © HT4-19651

Civil aviation in the USSR (the fiftieth

anniversary of its formation)

{ BASA~TT-F-806 ] K74-19666 -

ATRPORIE EQUIFRENT

Advance airborne system for maiptenance monitorimg

{ SAE PAPER 730955] : ATO=27255
Aircraft on-board eqnipment for dynamic

measuCenents with piezoelectric sensors

’ 174-27293
Auntomation of measurements and of data processing

for experiments in an IL—18 aircraft laboratory

AT8-27880

Protection of an optical sensor against wibration

of the fliight vehicle

’ A74-27899
Poggibilities of an airborne television syste»s
[ESRO-TT-20) - . ~NT4~20819

AIRCHAFT ACCIDERTS
Fortable chemical oxygen .
[ 5AE A5 1303} AT4~-272680
Mircraft accident report: Brief format, 05 civil
aviation, issue no. 3 of 1973 accidents =--
compilation of selected aircraft accidenot reports
[ ATSE=BA-T4-1] © HTU-20664
dircraft accident report: Delta air Lines,
Incorperated, pouglas DC-9-31, N975-¥E, Boston,
Bassachusetts, 31 July 1973 -
[HTSB~AAR~Th~2 ] WHi-20665
Arsy autorotational accidents --=- analysis of
factors contribating to helicopter accidents
| OHTE-207TT
AIBCRAFT COMNUNICATION
Instrugentation and cockpit controls for
electronic navigation and counnn;catlon aids

[ SAE ARP 571 B] A78-27261
dcquisition signal design for satellxte-alrc:aft

commutications

[AXA2 PAPER T4-437) ATR=27807

Access control technigues for satellite mobile.
compunications systems
{AIAL PAPER 74-441] " ATe=27811
AIBRCEAFT CONTROL
Identification of aircraft stability and coatrol
parameters using hierarchical state estimation
A78-25759
BPR¥s ~ The first and future flights =-- Hemotely
Biloted Hesearch fehicle
. AT4-26810



AIRCRAFT DESIGH

oscillations in ap adaptive aircraft contrel systewm
. ATd-264580
Flight control system advances for near-future
military airerxaft
[SAE PAPER 730587] AT4=-27252
Automated piloting of heavy aircraft =-- Rugsian
book
. A70-28075
AINCHEAFT DESIGE
Why military airplanes cost s8¢ much and what can
be dope about it
AT4~25671
Does research in the field of aeronauntics have a
future =--- caphasis on aircraft design
refinerents and cost reduction
- AT4=25723
the technical aspects of supersopic civil
transport aircratft
ATR-25800
Thick ion-vapor-deposited alumingm coatings for
irreqularly shaped aircraft and spacecraft parts
AT4-25613
Determination of the shear stresses in aspar walls
in the design of a wing on the basis of a plate
analogy
a78=-25964
F=15 performance. III - New fighter to have ground
attack raols
AT4-26389
advapced Metallic air Vehicle Structure Progrim
(AI2A PRPBR 74-336] AT4-26651
3ir Superiority Fighter wing structure design for
improved cost, weight and integrity
[AXdA PAPER 74-337) BT4=26652
Alr Superiority Fighter wing desigm for cost and
weight reduction

[2TI23 PAPER 74-338} L7E-26653
ndvanced structoral concepts for transport

aircraft wings

{AXIAR PAPERE T4-339] AT4-26654

ipplication of advanced structures and materials
to transport aircraft faselages
[AIAZ PAPEE 74-340] L74-26655

Structural aspects of current RPVis =~= Perotaly
Piloted Vehicles
[ATIAR PLPER 7TU=346])

A comparison of two types of structaral
aptimization procederss for satisfying flutter
requireaents
[A12A PAPER T4-#05] T4~ 26704

Lockheed 5-3k Viking - Designing the auxiliary
power unit to occupy ram air turhine gemerator
sparce

A7H=26660

. A74=-27014
Lockhead S~33 ¥iking. - -Air conditioning and
pressurisation systens
A74-27016
The influence of engine technology advancements on
ailrcraft econoxics
[ SAE PAPER 730960] AT4-27256
Potentials for advanced civil transport aircraft
/Third Williao Littlewood Memorial Lecture/

[ SAE-5P-385] LTU=27266
Systepatic investigations in the field of noise

shielding

[DELE PAPER T4-021) ATH-27365

Integrated propulsion systems for ¥/SIOL transports
[aSHE PAPFR 74-GT-118] ATO-277086
anglo-French collaberaticn ~ Concorde and
supersonic transport /26th Louis Bleriot Lecture/
ATi=-27591
B3. 146 progress report
ATH-27634
TF-17 evolved from previous data bage =-- Horthrop
trainer/fighter prototype
AT7U=27848
Stratospheric strvey aircraft developed --- canard
BP¥ for polluticn monitoring im TF-12 wakes

AT4~27809
optimal .aercelastic design of an cbligque wing
etrecture
[ATAA BAPEE TH-349] A74-28173

Scme considerations of the lonfluence of fatigque in
the desjign of strike alrcraft
B74=19653
Fatigue design practice
N74=19654
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Fatigue and fracture considerations for tactical

alrcraft
. 274~19656

Desigrers® need for gemeral imformation from
analysis of fatigue test results and service
behavior

H74-19660

Aircraft of the fature ——- evaluation of
aercdynanic characteristice and configurations
of proposed aircraft designs
(NASA-TT=P-15424)

¥/ST0L propulsion systeams —~-- conference on
propulsion systes desiga, configuration, and
performance for vertical and short takeoff
aircraft
[ AGARD=-CP-135)

The influence of noise requirements on STOL
aircraft engine design --— analysis of
‘acceptable noise levels for short takeoff
aircraft operating ir congested areas

H74=-1966%

WIL4-20401

N74-20423
Propulsion system of the vJ 101 C ¥TOL aircraft:
Philosophy and practical experience ---
optimization of wertical takeoff aircraft
airframe and engine
NTU4-20428
The development and flight testing of the
propulsion system of the VAK 191 B ¥/5101 strike
and reconnaissance aircraft
. R74-20432
Technical evaluation report on 62pd Propulsion and
Energetics Panel Meeting or V/STOL Propulsion
systens --~ proposals for future developments in
V/5TOL aircraft and engimes
N74-20833
percpnautical fuel conservation possibilities for
advanced sabsonic transports —-- application of
aeronautical technology for drag and weight
reduction
[ HASA-TH~-X-71227] R74~20654
Use of the method of variation of similarity
constants in desigoning aircraft over the 1long ters
[ JPRS-61923] WI4=20670
AIRCEAFPT ERGINES
Influence of measurement errors on the regression
relationships of engine charactetistics
AT4=25979
Integral methods for the investigation of
temparature fields in complex-configuration
strycture compenents of aircraft and their engines
AT4=-25995
The influence of engine technology advancenents on
aircraft econopics
[ SAE PAPER 730960) A74=27256
aircraft engine and accessory drives and flange
stapdards
[SRE AIR 1160 2] RTU-27257
Calculation procedrres for potential and viscous
flow solutions for engine inlsts
[RSMAE PAPER 4=6T-3} ATE=2THU1
b @odel of convex programwing for turbojet pain
parameter selection optimization
{ASHE PRPER 74~GT-791] A78=27466
Some results frouw tests on a high work axial gas
generator turbine

[ASME PAPER 74-GT=B1] a74-27467
An antopated interactive design systea for

advanced gas tucbines

[ASHE PAPER 74-GT-82] aTu=27a60

objectives for a course in aircraft gas tarbines
{ASME FAPER 74=GI~98) AT4-27480
The use of desk top compuoters in the teaching of
airercaft gas turbipes
[ASHE PAPER 7U=GT-115]) LT4=27484
Purbine blade pyrometsr systea in the control of
the Concerde engine
A74-28303
Engine sensory requirements for energy aanagaemant
AT§-28311
Antomatic detectien and suppression of inlet buzz
’ A74~28313
Pngine condition monitering as a part of the
propulsion aapagement concept
AT4=-28314

Inflight engipe condition monitoring aystex
AT4=28315
A systens engineering approach to sffective engine
condition aonitoring
L{a-28316



SUBRJECT INDEX

Engipe aids and the metrologist syndrome =--
overingtruwentation in airc¢raft engine
nonitoring systens

A74-28318
™™o su:pr;ses for the Hanover exposition: Thrust
gondola SG 85, Panliper - Porsche of the air
AT4=-2B351

Cnt:ent state of development of lubricating oils

for aircraft turbine engines
BT4-28439

Lubricating systens of gas turbine engines ---—
design of lubricating systems for aircraftt gas
tucbine engipes
[ED~-773493]

V/STOL propulsion systetis -=-- conference on
propulsion system design, configuration, and
performance for vertical and short takeoff
aircraft
{AGARD-CP-135] N74-~-20401

Comparative appraisal of propulsion systemns for
¥IOL=aircraft === functional description and
classification of aircraft jet propulsion systemns

NT4~-20402

Qptipua engines for military V/ST0L aircraft =--
effect of military operaticnal requirements on
propulsion system configuratjons

N74-20161

N74=-20803
Eagire cycle selection for commercial STOL aircraft
--- gffect of aircraft reguirements and
operational characteristics on engine parameters
NT4=-20408
The influvence of the control concept for V/STOL
engines on their static and dynamlc performance
characteristics
NT4-20815
Integrated propulsionfenergy transfer cootrol
systens for lift-fan V¥/STOL aircrafy =—--
reduction of total propulsion system and control
system installation requirements
NT4-20816
Cogpact thrust angmentors for Y/STOL aircraft ——-
propulsion systea configuration for V/5TO0L and
cruise flight using one engine
B74-20419
Some engine and aircraft design considerations
affecting noise -=-=- application to conventional
short range aircraft for operation from short
and medium length runways

ETd4=20421
Isfluence of noise requirements on STOL propalsicn
systep designs --- amnalysis of acoustic
properties of short takeoff alrcraft
W7U=20422

Cost of ownership for propulsion system of powered
lift aircraft --- effects of developmeat,
acquisition, operation, and paintenance on
aircraft eagire cost factors

ET4=-20027

Technical evaluation raport on 42ad Propulsion and
Energetics Panel Meeting on V/STOL Propulsion
Systemds -—— proposals for futore developments in
¥/5T0L aircraft and engines

N74=-20433

Probles of the application of turbofan enginas in
air transport. Methods-of ipcrease in
efficiency of turbofan engine with high bypass
ratios
[aD-773292)

AIECBAFT BOUIPNERT

Deterrination of the forces in the kinemat;c pairs
of a landing gear mechanism
[AD~773877] H74=-19678

Developmedt and testing of a cadmium talluride
high temperature (750 F) infrared fire datector
—-~ far detecting aircraft engine fires
[AD=T73324] H74-19718

Temporal observatiouns of the Lanbda 5303 eaission
ling profile during the 74 mioute totality fron
the Concorde S5T at the 30 June 1973 total solar
aclipse: Preliminary intensity variations above
an active region
[La=UR=-T73=1304 ] H74=-20527

Prelisinary results of flight teats of vorterx
attenuating splines —=~- evaluatlion of
effectiveness of wingtip vortex attenuating device
(¥AS)-TE-T-71928] N74-208637

Advanced coacepts for rotary wing and V/STOL
alrcraft escape BysteRs

H74=-20766

B74=-20453

i=5

AINCRAPT LANDLEG

Construction of differentiating devices for an
airborone magnetometer
¥74-21027
Deterwining the accuracy in registry by highly
gensitive airborne magnetopeters
N7a-21028
Developaent of aeSLgn criteria for sensor displays
-=- cORtrols and man machine interfaces for
fixed and rotary wing aiccraft

[aD~-T74725] ¥I4=2 1049
Technical and operational aspects of
externally~sounted aircraft equipment
K78-21614

AIRCRAFT FUELS
Prospects for liquid hydrogen fueled commercial
aircraft
[PR-37] - N74~20647
ATEBCELFT GUIDARCE
Conparative simulator studies with the contact
analog channel display and with conventional

instruments
{ ESRO~P?-15] N74-21048
AIRCEAFT HYDEAULIC SYSTEMS
Lockbeed $-34 viking - Combiped flight
control/sutility systen
AT4-2T015

Fluid power and control requirements for the U.S.
Aray heavy lift helicopter
{SAE PAPER 730988)
ATIRCRAPT IKDUSTRY
A Dassault Dossier:
[4D=-774598 ]
ATIRCRAFT INSTHUMENTS
Influence of the intrinsic motiom of the
conveyance on the frequency selection systen

RTU=-27253

Aircraft acguisitiop in France
N74-20681

A78-26326
MECA nav-attack systen --- Multi-Bole Combat
Alxcraft
AT4-26817

S0lid state vertical scale ipstruments --=- for
aircraft light emitting diode displays
ATO-26965
Instrumentation and cockpit controls for
electronic navigation and cosmunication aids
[ SAE aRP 571 B] a74-27261
Romenclature and abbreviatlons, flight deck area
[ SRE AS B25 B) A70-27263
Beflection-measuring aircraft instruments. II -
Spectral albedonmeter
ATy=2789%
The use of magretic recording in measurement
systens for in-flight neasurements
AT4-28433
Bev developments in aircraft instrumentation =-=
onboard instruments for fllght apd engine
monitoring
R74-20435
A review of aircraft neasurenent technigues =--
data on digital voltmeters, pressure standards
and onboard tensometer eguipment
AT4=2B436
AIRCRAFT LANDIRS
brop testing saval aircraft and the ¥5D landing
gear dynamic test facility
[AIAM PRPER 74-343) L74-26658
The Instrument Landing System for category I, II,
and III operation
’ AT4~-27210
2 coppilation and analysis of typical approach and
landing data for a simulator study of an
externally blown flap 5TOL aircraft
[HASA=TH=D=7497] N74~19671
Flight investigation of approach and flare from
sisulated breakount altitude of a subsonic jet
transpert arnd comparison with analytical amocdels

[HASA-TH~D~T645 ] ¥74-19672
Nuclear instrumpent landing systen
[sAN-828-2] H74~20232

Aircraft accident Ieport: Delts Alr Linaes,
Incorporated, Douglas PC-5-31, R975-¥E, Beston,
BMassachusetts, 31 July .1973
[NTSB-RAR-74-31 HT4=-206485

The Do 31 landing loads during vertical landing
and their conseguences for future V/STaL
developaents

[BisaA-TT-P~-15532]) B74-20668



ATIRCEAFY RAINFENANCE

Flight investigation of lateral-directicnal flying
gnalities and control pover requirements for
STOL landing approach asing the X-224 aircraft.
Yolume 1: Technical results
(aD-774728] N4-206748
Flight investigation of lateral-directional flying
gualities and control power reguireseats for
STOL landing approach using the Y-22% aircraft.
volume 2: background information
[AD=T77u729]
air cushion landing systea performance on a
tenth-scale model Jindivik BPV
[AD~-T74385] R4~ 20683
ar experimentally based prediction of the static
perforsance in the vertical direction of an air
cushion landing systea
[AD~T774387] N74=-20685
Static two dimensional performance of a cushion
fed air cnshion landing systew
[AD~-774394] BI49-20686
in analysis of thd longitsdinal dynamics of a STOL
transport ia landing approach

¥1i-20679

[aD-778034] H74=20696
Landing rates for mixed SP0L and CTOL traffic
[HASA-TH-D—-7666} H74-21290

AIRCHAFT HAIVTEMANCE
7-15 performance. II - Simplicity is stressed in
F=15 operations, saintenance

AU-25675
The growing procedural problems of washing wamacth
aircraft
{AIAR PAPER 74-376] ATo=-26663

2dvance airborne systew for maintenance menlktoring
[5Ah® PAPER T30955] ATY-27255
Matior Itea Special Study (MISS), CE~U47A rotary
wing head FWD
[ap-773718]
AIRCRAFT MAREUYEERS
A detailed investigation of flight buffeting
response at subsonic and trassonic speeds
[AIMA PAPER T8-358] A74=-26668
AIBRCRAFPT MOPRLS
A wind-tunmel investigation of a B-52 model
flutter sappression systea
[ATha PRFER Ta-G01]
ATBCHAFY HOISE
Belicopter and V/STOL aircraft noise measurement
problens
[SAE AIR 1286) A74-27259
Foise measurements of the jet and piston engines
on tha Lala-1 experigental airplane

H74~19651

ATG=2670Q0

AT4-27296
Noise liwpit values jn the case of aircraft =---
under Geraan law
[DGLR FAPER 74-015] AT4-27363
¥oise phenosena in the case of helicopter rotors
and possibilities for noise reduction
{DGLRE PAPER 78-024 } a74~27364
Quieter propellers for general aviation - Present
situation, future cutlaoek
{DGLE PAPER 74%-023} A74~27366
Comments concerning noise indices /results of the
study of aircraft noise in Muonich copducted by
the German Hesearch Coxanhity are taken into
account/
[DGLR PAPEB 74-014] AT4-27367
Legal apd instituntional amalysis of aircraft and
airport noise and apportiocament of authority
betueen Federal, State, and local governments
[EB=-225149/8GA ) B74-19638
Sowe engise and aircraft design considerations
atffecting noise --- application to cooventional
short range aircraft for operation froa short
and mediua length runways
H74=-20821
The influence of noise reguirements on STOL
aircraft engine design ~—= amalysis of
acgceptable naise levels for shart takeoff
aircraft operating in congested areas
N74-20423
Q-fan propulsion for short haul transports —-=-—
application of variable thrust fams for aircraft
and engine noise reduction
H74-20424
The noise envircoment of a school classrooa due to
the operation of utility helicopters -—
acoustic measurements of helicopter noise during
flight over building

{HASA-TH~X~T1957] B74-20659

SUBJRCT IRDEIX

Bifect of advanced aircraft noise reduction
technology on the 1990 projected nuise
environment aroupnd Patrick Henry Airport ==
development of noise exposure forecast contours
for projected traffic volume and aircraft types
[ NASA-TH~-X-71953) §74-206560

Component noise variables of a light observation
helicoptex
[ HASA-CR-114761] H74=-20662

The effect of engine component noise on V/STOL
aircraft noise contours

[(NBSA-CE-114687] R74-20667
Bffects of a traffic noise backgrouond on

4udgenents of aircraft noise

[HASA-TH-E-T1938 ] N14-21308

AIRCERAFT PARTS
fomenclature and abbreviations, flight deck area
{ SAE &S 425 B] ATU-27263
AIBCRAFT PERFORMANCE
P~15 performamce. II - Simplicity is stressed in
F-15% operations, mMaintenance
- AT4-25675
P~15 performance. II1I -~ Rew fighter to have ground
attack role
: ' AT4-26399
Boyal hir Porce experience of the Harrier /Second
Sir Sydney Camm Lecture/
AT4-26564
Alpha Jet - A German-French joint venture
ATU-27520
Instrunentation for in~flight determination of
stoady-state and dynamic inlet performance in
supersopric aircraft
AT4-28285
Engine sensory requirements for energy mabagement
A74~-20311
sircraft of the future -~- avaluation of
aercdynamic characteristics and conrfigurations
of proposed aircraft designs
{ NASA-TT-F—-15424 ] - Nh-19669
. 4 compilation and amalysis of typical approach and
landing data for a simulator study of an
externally blown f£lap STOL aircraft
[ BASA-TH-D~T497 ] §16-19671
Studies of the Army aviation (¥/S5T0L) envixonsent,
Report no. 9: Classification and world
distribution of vegetation relative to ¥/5TOL
aircraft operations —=-- effects of environment
on V¥/5T0L aircraft operation
[AD—TT373H] N 4=19676
Pesign and developsent of the gust wind tunpel at
the Raticpal Aerospace Laboratory
{HAL-TR-335} N74-19891
Formulating military requirements --- effect of
pilitary requirements on techmical and desiga

considerations
AT4~20404
The motorization of short take—off and landieg
aireraft
N74-20405

Engine cycle selection for commercial STOL aircraft
~=— effect of aircraft regquirements and
operational characteristics on engine parametefrs

E7a~-20408

Short hanl aircraft adaptation to the wse of short

landing fields

HT4-20811
Some engine and aircraft design considerations
affecting moise —-- applicatiom to conventional

short ramge aircraft for operation from short
and medium length runways
W7T4-2Q421
froblems of V/STOL aircraft comnected with the
propulsion system as experienced on the Do 31
experimental transport aircraft
NTo~-240430
The develapsent and flight testing of the
propulsion system of the vak 191 B ¥/STOL strike
and reconnaissance aircraft
N74-20832
AGARD Plight
?light in Tarbulence
¥78-20639

Technical evaluatioa report on
Bechapics Panel Symposium on
{ AGARD-AR-67 ]

Aercnautical fuel conservation possibilities for
advanced subsonic transports ~~=- application of
aeronantical technology for drag and weight
reduction

[HASA-TH~X~71927) HTA-20654



SUBJECT INDERI

The Do 31 landing loads during vertical landing
and their consequences for fature V/STOL
davelopaents )

{ BASA-TT-P-15532]
ATRCEAPT PRODGCTION

BRECA preparfes for fl;ght test ~—= Hnlti-kole

‘Combat Rircrafi

R74-20668

' AT4-26816
The development of the #G=13 === helicopter
"Program Rapageneht, manufacture and ‘flight testing
L78=-26567
 Alpha Jet - A German-Prench joint venture
: AT74=27520
Anglo-French collaboration - Concorde and
supersonic transport /26th Louis Bleriot Lecture/
A74-27591
Pngineering feasibility study of wltrasecnic
‘applications for ajircraft manunfacture

[aD-774305) R74-21084
Tachnigues oriented towards cost rednct;on --- in
aircraft production
n74—21613

Besearch work and cests, the role of data processing
=== in aircraft production
N74-21617
Inpact of technology on cost reduct1on === din
‘aircraft production
N74-21614
‘AIRCEAFT RELIABILITY
What do aircraft reliability statistics prove
A74~27674
Engine condltlon monitor system to detect foreign
object danage and crack development
’ A74-28320
ATRCRAFT STABILITY
Identification of alrcraft stability and control
pa:aneterl uslug hierarchica)l state estimation
374=-25759
Influence -of the intrinsic motion of the
conveyanc2 on the frequency selection systenm
B74~26326
Practical aspects of electrOStatzc stabilization
==a gf aircraft .
AT4-26411
Dypapmic stability testing of aircraft - - -Heeds
versns capabilities
A74-26477

heroelastic stability of pErxndac systeas u1th
‘application to rotor blade flutter
[AIaa PRPER 74-417] ‘ AT4-26713

External store effects on the stahillty of fighter
and interceptor airplanes =-~--application to
military aircraft aission reguiremeats
[HASA-TH-X~T71935] R74=-20654

Determination of the derivatives of longitudinal
pmotion of an aircraft frowm flight data by a
nodel with automatic parameter adjustment
[ESRO-TT-8]

AIRCRAFT STHUCTIDRES:

Iptegral methods for the lnvestigation of
tenperature fields in complex-configuraticn
structore conponents of aircraft and thkeir engines

37425995

a detalled 1nvest1gat10n of fllqht buffeting
response at subsonic and tramnsonic speeds
[AIAA PAPER 74-358) B 74-26668

Developing the 'backbone' of the F=14 === Tj
‘structures for variable sweep ving center sectlion
{AIZA PAPER T4-371] A74=26678

Mew alleys for advanced metalllc f1ghtex-v;ng
structures
[AIAA PAPER Ti=372] AT4~26679

- Material selection and evaluation for advanced
petallic aircraft structures
[AIAA FAFEER 7H-3?3] AT4=-26680

A unified engineering approach te the prediction
of*meltiaxial fatigue fracture of aircraft
struyctures

B74-20675

[AIik PAPER Td#=015] A74~26711
Aircraft on=-board equipment for dynamic -
measarenents with piezoelectric sensgors

: © o ATW-27293

Influence of the method of hole sachinipng on the
fatlgue strenqth of aircraft structural materjals
- BT4=273483
Adhesively bonded laninated metal strncture

[ SAE PAPER: 740259 ] AT4~27510

=7

AIRFRANES

Black-boxr philosophy in reliability of aircraft
structares ~-- stochastic hypothesis on fatigoe
damage under random loads

CATH=28032

Structoral fatigue analysis and testing for

fighter aiccraft
H7U4=19655

Patigue behaviour of hat section stringer
stiffened panels compressed in the post-buckling
range
[aD-773672]

Nondestructive holographic techniques for
structures inspection --- in large aircraft
[AD~-774758] AT4-21105

AIECEAFT SUBRVIVABILITY :

Evaluation of damage toletance in aircraft
structures

H74-20579

[AIAA BAPER 74-3i7}] AT4~-26661
AIRFOIL PROFILES ‘
Unsteady transonic £1ov - over oscillating
circular-arc airfoils
{AIAR FPAPER 74-360] A74=26670

2 model of two-dimensional, incompressible flow
through a cascade of airfolls with allowance for
the viscous displacenent effect
{ASHE PAPER 74-6T-126] aT6-27022

Lift apd moment prediction for am oscillating
airfoil with a moving Separation point
[ASHE PAPEE T4=-GT=23) ATY=27426

Theoretical solution of bi¢h subscnic flow past
tuo-dimensional cascades of airfoils
[ASME PAPER 74-GT-91] A74-27478

Some aspects of airfoil stall in low=speed flow

aT4~-27844

Inverse transonic flow calculations using
experinental pressure distributions

. A74=-28D50

Input description for Jameson's three-dimensional
transonic airfoil analysis program

[HASA-TH-X-71919] R74-19640
Pirect calculation of airfoils frow Pressure

distribution

[ NASE=TT=F=15417 ] H74=-13641

The power profile - a mnew type of airfoil -=--
airfeil with blunt leading edge and two wall
jets near the trailing edge
[ AD-773655]

AIRFPOILS

The separating tarbulent boundary layer: . An

experimental study of an airfoil type flow
N74-19637

An experimental study of the effect of a lov speed
external flow on a c¢oanda effect flap
{aD-774393]

AIRFRANE MATERIALS

hpplication of advanced structures and materials
to transport alrcraft .fuselages
[AIAA PAPER T4=340] AT4-26655

Haterials for aerospace current research and
developoent
[ D-naT—194]

AIRFRAMES

Confidence assessment of military airframe cost

predictions .-== fOr cost overruan elimination

H76-19690

HT4-20684

n74-21139

AT4-268780
Service evaluation of aircraft coaposlte
structural components
{HASA-TM=-X=T1944}] K78=19667

Investigation of advanced stroctural concepts for
fuselage .-—- application of fiber reinforced
couposite aaterials to fuselage structures
[4D=~773597] NT4-19684

dddition of an arbitrary body analysis capability
to the Béeing TEA 236 flnite elenent computer
program
[AD=7T74430]

Engineering feasibility study of ultrasonic
applications for a1ICratt nanufacture
[ AD-774305] ¥74-21084

Development: of engineering data on thick-section
electron bean welded titanium

H74-20694

[am=774051] B74-21151
Cumulative fatigue damage theor] and models
[AD=-TT4529 ] HT4+21569

The redwction of alrframe vosts with particular
raference to combat aircraft
. 74-21615



AIELINE OPEEATIONS

AIRLINE OPERATIONS
Technology of passenger clearance in air
trapspertation using various clearance methods
A74-2721
Advance airborne system for maintepance monitoring
[ SAE PAPER 730955] ATY=~27255
Ose of containers and pallets in air cargo tranaport
AT4-27295
What do aircraft reliability statistics prove
ATU-27674
AIRPLAXE PRODUCTION COSIS
Why military airplabes cost so much and what can
be done about it

AT-256T1
Copfidence assesspent of military airfrawe cost -
predictions —--- for cost ovexrun elimination
AT4-26874

The influence of engine technology advancements on
aircraft ecobonics
[SAE PAPER 730960]
AIRPORT PLAKRIKG
Frankfurt's scheduled tratfic mathematically
apalyzed

ATY4=27256

. ATi=27776
AXTARPORTS

Legal and institutional analysis of aircraft and
airport noise and apportionment of authority
between Federal, State, and local governments
{PB-225149/4GR ) ¥74-19898

Texas airport systess plan - air passenger desand
wodal: #Hode)l test and evalmation
[AD-772471]

Effect of advanced aircraft noise reduction
technology on the 1990 projected noise
environaent around Patrick Heory Airport —--
developrent of noise exposure forecast cootours
for projected traffic volume and aireraft types
[BASA-TH-%-71953] H74=-20660

ALBEDO

Beflectiob-measuring aircraft instrueents. II -

Spectral albedometer

¥74~20630

AT4=27804
ALL-WEATHER AINR NAVIGATION
ABCA nav-attack system --- Multi-RBole Combat
dircraft
B74-26817
Prediction of optical landing gquidance systen
percformance in Cat. 3-a ninimun weather
[AD-7734301
ALUMINUM ALLOYS
Rev alloys for advanced metallic fighter-wing
structures
[AIBA PAPER 74-372] A74-26679
Fatigue strengtbh of an aluminum alloy in petroleur
jet fuels at various temperatutes

H74=-20237

AT4-27078
Quality exponent gethod for planning and
interpretation of results of full-scale,
low-cycle fatigue tests
[SAE PAPER 78021B] A74=-27501

Eesearch itoward development feasibility of an
advanced technology V/STOL propeller system -—-
developrept and evaluation of boron-aluminpa
compound for propeller bhlades

K74~20414

Fatigue behaviour of hat section stringer
stiffened panels compressed in the post—buckling
range -

[ap-773872]) . N74-20579

Materlals for aerospace curtent research and
developrpent
[D-MAT-194 ]

ALUBINKON COATINGS

Thick ion-vapor-deposited alusinum coatings for

irregularly shaped aircraft and spacecraft parts
ATH-25813

B74-27139

ABALOG SIMULATION
Sipulation study of transient perforsance matching
of turbofan engine uwsing an analogue computer to
evaloate its usefulness as design tool

[ASME PAPER 74-GT-50) ATB-278452
ANODIC COATINGS
Material thickness control through process
refinement
[AIdl PLPER 74-375) AT4=-26682

SURJECT INDEX

ANTENNA CONFOBRNES
Bigh freguency radio eaission -and reception by
forest trees and by helicopter using hybrid
electrosagnetic antenna couplers

[aD~-773909) ¥74-19622
APPROACH INDICATORS -
Ruclear instrament landing systes
[SaN-828~2] B7A=-20232

AREA BAVIGATION
B-NAY systemss developsent for a STOL application
=== area pavigation for high density interurban
operations
A78=-25747
ABBESTING GEAR
Test plan for the hook bounce conditiom of the
E-23 airplane arresting gear 1 frame
[AD-776084 ) B74-20692
Test plan for the hook hounce condition of the
C~2A airplane arresting gear A frame
[AD-774083 )
ARROW HINGS
Effect of trailing-edge flap deflection om the
lateral and longitudinal-stability
characteristics of a supersonic transpert model
having a highly-swept arrow wing
[HASA-TM-X-71936]
ASYNPIDTIC SERIES
On the flow field of a rapidly oscillating airfeil
in a supersonic flow
ATU-26960

¥74-20693

WTH-20652

ATHOSPHERIC BOUMDARY LAYER
Statistical properties of vertical shear of
lateral velocity
37427529
ATHOSPHERIC RLBCTRICITY
Practical aspects of electrostatic stabilization
—-—--eof aircraft
ATU-26811
ATHOSPHERIC MODELS
The effects of ionospheric scintillation on
satellite communicatians
AT4-25679
ATNOSPHERIC TURBULEHCE
Statistical properties of vertical shear of
lateral velocity
ATU=-27529
Technical evaluation report on AGARD Flight
Hechanics Panel Symposium on Flight in Turbulence
[AGARD-AE-67] H74=-2063%9
ATTACE AIRCHAFT
Royal RAir Force experience of the Harrier /Second
Sir Sydney Camn Lecture/
A74-26564
Forkulating military requirements =--=- effect of
military requiremepts on technical and design

considerations
N74-=20408
ATTITUDE CONTROL
The problea of increasing the operational
precision of electrolytic sensors
AT4=-2T7898

ATTITOUDE INDICATOES

In-flight performance of civilian pilots msing
Roving-aircraft and moving-horizouw attitode
indicatoers
[AD~T773450]

Comparison of conventional and electromnic
indicator instruments in a flight simulator and
in a teat aircraft :
[ESEO-TT-13]

AUTOMATIC PLIGHT CORTERCL

Oscillations in an adaptive aircraft control systes

ATH=-26450

Flight control system advances for near-future
military aircraft
[SAE PARER 730%987) ATR=-27252

Autonated piloting of heavy aircraft --- Bussian
book

H74- 20054

HT4-21042

A74=-28075
AUTOMATIC PILOTS
EPE¥s - The fiist and future flights --- Remotely
Piloted Eesearch Vehicle
' 274~26410
Practical aspects of electrostatic stabilization
==~ of aircraft

174-26411
Automated piloting of heavy ajircraft =—-- BRussian
book
A74=-28075



SUBJECT INDEX

AUTONATIC TESY EQUIPHRAT
Modunlarized instrusent system for turbojet eagine
test facilities :
) aT4-28296
AUTOROTATION
Aramy autorotational accidents --- analysis of
factors contributing to helicopter accidents
. N¥74-20771
AUXILIARY PONBR SOURCES . -
Lockheed S=3k Viking - Designing the auxiliary
power. unit to occupy ram air turbine gemerator

space
AT4-27014
AYIQNICS
MBC3 .navy—attack systea —-— Hulti-BRole Combat
airgraft . .
ATU=26417

Solid state vertical scale instruments === for
ajircraft light emitting dicde displays
) B74-26965
Instrumentation asd cockpit controls for
electronic navigation and comaunication alds
[ShE ARP 571 B] A74-27261
AXITAL FLOW TUORBIBES I -
Some results from tests onm a high work axial gas
generator turbine
CASME PAPER V4=6E-81) . A74-27467
Basic research reguirements for ¥/5TOL propulsion
and drive-train components —-- analysis of jet
engine operating parameters for axial and radial
turbines
NTU=-20412
Characteristics of cascades of slotted sections of
adjustable guide vanes of axial-flow turbimes
{aD=773%00] N74-20852
AXIAL STRESS
2 upified engineering approach to the prediction
of multiaxial fatigue fracture of aircraft
structures
[aTak PAPER TH-G15]
AIISINNETRIC FLON
A simple integral method for the calculation of
thick axisyapetric turbulent boundary layers

A74=-28423
B-52 AIRCRAFT - '

2 wind+tunnel investigation of a B-52 model
flutter suppression system

ATH=-267T11

[AIAhL PAPER 70-401) ATU=-26700
BACKGROUED NHOISE )
Effects of a traffic nolse background on
judgements of aircraft noise
[RASA-TH-X-71938] N74-21308

BALANCING
pall type slave bearings £for rotor support in
dysapic balancing machines
{SAE ARP 1202}
BALL BEARINGS
Pall type slave bearings for rotor suppert in
dynamic balancing machines
[SRE ARP 1202]
BREDING BOHENTS :
Minimum induced drag of wings with given 1ift and
root=-bending moment’ -

LM=-27262
ATY-27262

. . ) A74-25747
Lift and mopent prediction for am oscillating
airfoil with a moving separation point -
[ASME PAPER 74-GT-28]1 - Co ATU-27426
Splution of the nen-linear differential equations
for finite bending of a thin-walled tube by
parapeter differentiation
A aTu=28420
BINDEES (BATERIALS)
Develcpnent and probless of testing prepregs for
tbe Czechoslovakian aireraft industry
S - . AT4-28528
BIERDS
Falconry ag a peans of reducing bird-aircraft
strike hazards at ¥hiteman Rir Porce Base,
missouri '
[RD-774568]
BLADE TIPS . X
Quicter propellers for gemeral aviation - Present
gituation, future outlook
[DELE PAPER 7T4-023]

N74-20682

L78-27366

C=141 AIECEAPT

Theory of rotor dynamics with coupling of disk and
blade flexibility and support structure asyametry
[ASME PAPER T4-GT-159] ATY=~ZT450

BODY~WING AED TAIL CONFIGOBRATIORS

A computer program for the prediction of
aerodynamic characteristics of wing-body-tail
copbinations at subsonic and supersonic speeds,
part 2
[PFl—hU-GSS-FT-2]

BODY-WING CONFIGURATIONS
addition of an arbitrary body amalysis capability
to the Boeing TER 236 finite element computer
program
[AD=-T774830C]
BOEIRG AIRCEAPT

Potentials for advanced civil transpert aireraft
/Third William Littlewood Hemorial Lecture/

[ 5AE-5P-385] A74-27266
BOEING 727 AIRCHAFT

The 727 airplane side inlet lov-speed performapce
confirmation acdel test for refanned JT8D englnes
[ NASA~CR-134609 ] N14-20661

Cruise drag results from high speed wind tunnel
tests of HASA Refan JT8D engine pacelles on the
Boeing 727-200
[ ¥ASA—CE-134586]

BOMBER AIRCRAFT .
rdvanced Metallic Air Vehicle Structure Progras
[AIRA PAPER 74=33%5] AT4-26651
material selection and evaluation for advanced
metallic aircraft structures
[AIRA PAPER 74-373]

HT74=-20636

"THTY-20694

WT4-20672

AT4-26680

" BOROR

PEfects of fabrication defects on boron/epoxy
corposites
[AIAR PAPER T4-352])

BOBON ALLOYS

Research toward developaent feasibility of an
advanced technoleogy V/STOL propellex system ---
development and evaluation of boron~aluminum
compound for propeéller -blades

ATU-26664

BT4-20414
BOUNDARY LAYEE EQUATIORS
i siople integral method for the calculation of
thick axisyemetric turbulent boundary layers
AT4-28423
BOUNDARY LAYER SEPABATION
The separating turbulent boundary layer: am
experimental study of an airfoil type flow
HT4-19637
BEANCHING (MATHEMATICS)
pranch-and-bound and heuristic appFoaches to a
sequencing problew with teab=Size requirencnts
[P-5152] WI4-20176
PRISTOL-SIDDELEY BS 53 ENGINE
Pegasus engine operating experience ip the Harrier
Aircraft =-=- apalysis of requirements for
aircraft engine for ¥/5TOL close cosbat
application .
RT4-20431
BOCELIRG .
Buckling and failure of flat stiffened panels
. [AIRA PAPER T4-809] AT4-2670Q8
BUFPETING
B detailed investigation of flight buffeting
response at subsonic and tramsonic speeds

[AIAR PAPER 74-358)
=2 AIRCRAFT

fest plan for the hook bounce condition of the
c-2A airplane arresting gear & frame
[AD-774083]
C=5 ALRCRAFT
The growing procedural probleas of vashing mamaoth
alrcraft

A74-26668

F74-20653

[AIA DAPER 74-376) ATY-26683
pirfield erosion control for C-3h aircraft

operations

[AD-778484 ) ‘ R74-20904

C=131 AIBCEAPT
In-flight testing of a flight control multiplex
system in the NC-131 H total in-flight siwuolator
[2D~774049] : N74-20907
C=-141 AIRCRAFT
Effects of compressive overloads on fatigue crack
growth

{AIM PAPER T4-365] A74-26674



CADNIUOM TELLUEIDES

CADNIQA TRELLORIDES
Developoent and testirg of a cadasiuen telluride
high temperatute (750 F) infrared fire detector
~«~ for detecting aircraft engine fires

[AD-773324]) N74-19714
CANARD CONFIGURATIORS
Stratospheric survey aircraft developed --- canald
EPV for pollution monitoring im ¥F-12 wakes
ATU-27849

CARBOR FIBEE HEINPORCED PLASTICS
Materials for aerospace current research and
developaent
[D-MAT-194 ]
CASCADE FLOW
The aerodywamics of a turbine cascade with
supersonic discharge and trailing edge blowing
[ASME PAPER T4-GT-12¢) ATG=27419
4 model of two-dimensional, incompressihle flow
through a cascade of airfoils with allowance for
the viscous displacement effect
[ ASME PAPER H-GT-126] A74=27022
Theoretical solution of high subsonic flow past
tvo-dimensional cascades of airfeils

H74-21139

{ASME PAPER T4-GT-91] ATH-27574
Experimental investigations of strongly swept -’
turbine cascades with low speed flow
B74-28457

of slotted sectiens of
axial=-flow turbines

Characteristics of cascades
adjustable guide vanes of

[a2-773900] N74-20u452
CASINEG
study of casing treatment effects in axial flow
CORPLess0rs
(ASHE PAPER T4-GT~89] ATG-2T472

CBHTEIFUGAL COMFRESSORS
Basi¢ research requirements for V/STOL propulsion
and drive-train components --- apalysis of Jjet
engine operating parameters for axial and radial

turbines
K74-20412
CENTRIFUGAL PUMPS
Advanced engine contrel pregram =-- using
computerized electronic equipment
{(4D=773660] K74-20451

CENTEIFUGING
Modified centrifuge technique for hydrolytic
stability of neopentyl polyel ester lubricants
A74=-25717
CH=-87 HELICOPTER
Major Itea Special Study (MISS5), CH-U7L rotary
wing head FWD

[AD-773718] K74-19691
CH=54 HELICOPTER
CH 544 design and operational flight loads study
==-- compariscn of design mission profile with
operational mission profiles
[AD=773551} K74-19686
Rk design amnalysis of CH-54B main rotor hub
fabricated from composite materials
[AD=774270] N74-20689

CHANNEL CAPACITY
AGcess control techniques for satellite mDhlle
comBunications systems
{AIAhA PRPER T4-441]
CHEMICAL ANRLISIS
The chemistry of fuel deposits aod their precursocrs
[AB-773630] R74-20399
CHEMICAL EQUILIBRIODM
Bodified centrifuge technigue for hydrolytic
stability of neopentyl polyel ester lubricants
ATH-25717

AT4-2T7411

CIRCOLAR TUBES
Solution of the non-linear differential egquations
for finite bending of a thin-walled tube by
parazeter differentiation
BT4-2B420
CIYIL AVIATION
The technical aspects of supersonic civil
transport aircrarft
AT4-25800
Hoise limit values in the case of aircraft —--
under Gerpan law -
[DGLR PAPER T4-015]
Civil aviation in the 0SSR {(the fiftieth
aoniversary of its formation)
[NASA-TT-F-806 ]

AT4~27363

K74-~19666

A-10

SOBJECT INDEX

In-flight performance of civilian pilots using
noving-aircraft and moving=horizon attitude

indicators

[AD-773450) ‘W74-20054
bircraft accident report: Brief format, U5 civil

aviation, issue no. 3 of 1973 accidents ~=-

coppilation of selected alrcraft accident reports
{ BTSB-BA-T4~-1] : C ET4-20664
COANDA EFFECT
an experimental study of the effect of a low speed
external flow op a coanda effect flap
[AD-774393}
COCKEITS E
Instrumentation apd cockpit controls for-
electronic navigation and communication aids
[SaE ARP 571 B8] a7T4-27261
Ropenclature and abbreviations, flight deck area
[ SAE A4S 425 B] AT4=27263
COLLISION AVOIDANCE
Landing rates for mixed STOL and CTOL traffic
[ NASA-TH-D~7666 ] S NTU=-21290
COmMBAT
The reduction of airframe costs with partlcular
reference to conbat aitcraft

R74-20684

N74-218615

CONBUSTION CHANBERS
Current state-of-the-art for alrbreathlng
conbustor measurebents
ATH-28298
CORBUSTICON EFFICIENCY
current state-of-the-art for airbreathing
cosnbustor measurements
A74=-28298

Aeronautical fuel conservation possibilities for
advanced subsonic transports --- application of
agropautical technology for drag and weight
reduction
[VaSA~TH~X-T71927]

COMMEECIAL AIECEAPT

Potentials for advanced civil transport aircraft
/Third William Littlewood Hemorial Lecture/

[ SAB-5P=385] ATY-27266

Forecast of jet engine exhaust enisgions for
future bigh altitude commercial aircraft

A14=-27773

Engine ¢ycle selection for cowmmercial STOL aircraft
=== effect of aircraft requirements and
operational characteristics on engine paTameters

) WT4-20408

Jet engine exhaust emissions of high altitude
conmercial aircraft projected to 1990
(HASA=-TH-X-3007] H74-20591

Prospects for liquid bhydrogen fusled commercial
aircraft
{PR=-37} N74-20647

Landing rates for mized STOL and CTOL traffic
[ NASA-TH~D-T666 ] NT4=-212%0

COMMUNICA®ION EQUIPMEFT

Instrunentation and cockpit controls for
electranic navigation and combunication aids
[ SAE ARP 571 B] AT4=-27261

COMMUNICATIOR SATELLITES

The effects of ionospheric scintlllatlon on

satellite coenunications

H74=20654

ATU-25670
Access control techniques for Satelllte mobile
Gomannications systens

[AIAA PAPER Td-d4t1) A74=-27811%
COMPOSITE MATERIALS
Service evaluatiom of alrcraft conposite
. structural components
[HASA~TH-X-T1944 ) RT4-19667

Investigation of advanced struyctural concepts for
fuselage ==~ application of fiber reinforced
copposite materials to fuselage structures
{aD-773597] N74-19684

COMPOSBITE STROCTURES

kdvanced composite lattice structure for improved
structural integrity
{AIAR PAPER 74-3577]

Adhesively bonded laminated metal structare
[ SAE PAPER 740259)

& ‘design analysis of CB-5%B main rotor hub
fabricated fror composite materials
[AD-T74274]

COMPRESSIBLE FLOW

Theoretical scolution of high subsonic flow past
two-dimensional cascades of airfoils.
[ASME PAPER 74-GT-91]

BT4-26667

AT4~-27510

N74-20689

ATH=27474



SUBJECT INDEI

COMPRESSION LOADS .
‘Effects of compressive overloads ob fatigue crack
growth
{2IaA PAPER 74-3565]} ATU=26674
COMPRESSIVE STRENGTH
Buckling and failure of flat stiffened panels
[AXAA PAPER T4-409] A74-26708
CONPHESSOR BLADES .
Study of casing treatment effects in axial flow
CORPressors
[ASME PAPER T4-GT-89] A74-27472
CONPUTER GRAPHICS
An autcomated interactive design system for
advanced gas turbines
. [ASME PAPER 74-gT=82} A7L-27468
COMPUTER PROGRAMS
NEPCOMP - The Navy Engime Performance Program
[ASME PRPER 74-GT-83] . ATH-2746%
COMPUTRE TECHRIQUES
Eesearch work and costs, the role of data processing
~== in aircraftt production
R74-21617
COMPTYERIEED DESIGE ’
Design of optimum structures to impulse type lpading
{AIARAL FPRPER T4=-345] ATU=~265659
& comnparison of two types of structural
optinization procedures for satisfying flutter

requirements

[AIAa PARPER 74-405] RT8-26T01
Real-time simulation of jet engines with digital

computer

[ASNE PAPER T4-GT-19] LHa~-2T7418

An antopated imnteractive design system for
advanced gas turbines '
[L5ME PAPER 74-GE-82]) ATU-2THER
The use of desk top couputers in the teaching of
ajrcraft gas turbimes
[(ASHME PAPER 7#-GT~115] AT4-27484
COMPUTERIZED SIBULATION
HEPCOMP - The Navy Engine Performance Progran
[ASHE PAPER 74-GI-B3] A74-27463
CONCORDE ATIRCRAFT
anglo-¥rench collaboration - Concorde and
supersonic tramsport /26th Louis Bleriot Lecture/
. B74=Z75%1
furbine blade pyrometer systen im the control of
the Cconcorde engine
. A74-28309
Tupoley 144 and Comcords: The official
pecformances are compared for the first tinme
[HASA-TT-P-15446} H74=19661
Temporal observations of the Lambda 5303 ewission
iine profile during the 74 pinute totality from
ihe Concorde SS5T at the 30 June 1973 total solar
eclipse: Prelisipary intensity variations above
an active region
[LA-OR=-73-1304] R74-20527
CORFEREECES
Instrumentation for airbreathing propulsion;
proceedings of the Symposiuam, U.5. Haval
Postgraduate School, Monterey, Calif., September
19=-21, 1972
. B74-28283
Design against fatigue —-- confereace on the
fatigue life assesspent of tactical aircraft
{ AGARD-CP-141] . . R74=19652
aircraft/Stores Compatibility Sysposium
Proceedings, Volume 1 --- conference Lo review
developnent of -government and industry for
aixcraft equipment design
[AD=-773813] .
v/5TOL propulsion systems --- conference oo
propulsion system design, confiquration, and
performance for vertical and short takeoff
aircraft
[AGARD-CP-135] WTU4=20401
pechnical evaluation repert on AGARD Flight
Mechanics Panel Symposium on Flight in Turbulence
[AGARD-2R~67] W74-20639
_pircraftsstores Compatibility Syspesium
proceedings, volume 2
[AD-773814] N74~20676
CONFIDENCE LIKITS .
confidence assessment of military airframe cost
predictions --- for cost overrun elimination

E74-19679

ATU-2687TH

CONTAINRRS )
yse of containers apd pallets in air cargo transport
a7u~-27295

A-1

COST REDUCTION

COFTROL SINULATIOR
Real-time siaulatior of jet engines with digital
conputer
{ BSBE PAPER 74~GT-19] ATH-27418
CONTEOL STABILITY
pscillations in an adapcive aircraft contral system
AT4=-26440
CONTHOL STICKS
A desigu study to standardize collective-stick
controls in DS Aray helicopters: A Huxahp
Pactors Brgineering (HFE) evaluation
{aD-773688] NTH-19689
CQETROL SURFACES
A wipd-tuphel investigation of a B-52 model
flutter suppressionh system
[AIAX PAPER 74=401] AT4-26700
L trapsonic study of active flutter suppression
based ob an aerodymamic energy concept
[AIAR PAPER TH-803} . AT4-26702
suppression of flutter on interfering liftioy
surfaces by the use of active controls
[AZAM PAPER 74-406] CAT4-26703
A theoretical method for calculating the
aercdynamic characteristics of arbitary
jet-flapped wings. Volume 1: The elesentary
vortex distribution jet-wing 1ifting surface
theory .
[AD-773939] NTU-19646
Exploratory tests of a simple aero-nechanical ride
confort system for lightly loaded aircraft ---
evaluation of gust alleviating aircraft control
surfaces . .
[ BASA-TR-E-71921] NT4=-20657
COBTROL TERORY
Identification of aircraft stability and control
parameters using hierarchical state estipation
A74=2575%9
CONTROL VALVYES
Airflow control system for supersenic inlets
[ NASA-CASE-LEW-11188-1]} : NTU-20645
CORROSIOH RESISTANCE
Fatigne strength of an alumipup alloy in petroleun
jet fuels at various temperatures
) a74-27078
COST ABALISIS
why military airplanes cost so much -and What can
be done about it
AT4-256T71
Engine aids and the metrologist syndroae -=-=
p¥erinstrumentation in aircraft engine
‘monitoring systens
i A74-28318
Cast of ownership for propulsion system of powered
1ift aircraft =--- effects of development,
acguisition, operation, and maintenance on
aircraft engine cost factors ’
. N74-20427
COST EFFECTIVBNESS
Mir Superiority Pighter wing structure design for
improved cost, weight and integrity . .
[AhILA PAFER T4-337] - A4-26652
lnvestigation of advanced. structural concepts for
fuselage --- application of fiber reinforced
conposite materials to fuselage structures
[AD-773597] N7y-19684
Major ltem Special Study {MIS5), CH-U47A
21ternating generator =+~ product guality
control and cost savings ’
(AD-773720} N74-19712
COST ESTIMATES
Confidence assessment of military airframe cost
predictions -—- for cost overrun elimination
AVL4-268T4
£0ST REDUCTION
poes reseacrch in the field of aeronautics have a
future ~-- emphasis on aircraft design
refinements and cost reduction
A74-25723
air Superiority Fighter wing design for cost and
veight reduction .
[ATAMA PAPEBR 74-338] B7h-26653
fechnigues oriented towards cost reduction --- in
aircraft production
H74-21613
The reductiorn of airfrawpe costs with particular
reference to cowbat aircraft
N7 4=21615



COUPLING CIRCUITS

The hingeless rotor: A concept to imcrease
nisgion effectiveness at reduced coats
B74-21615
Research work and costs, the role of data processing
_===_4in aiccratft preoductien .. . — . - - -- -
T T ¥Iu-21617
Impact of technology on coat redaction --- in
alrcraft production
H74-21618

COUPLIRG CIRCUITS
High frequency radio eniszsiocn and reception by
forest trees and by helicopter using hybrid
electromagnetic antenna couplecs
[3D=-773909)]
CHACK INITIATION
Consolidated presentation of fatjgue data for
design applications
[SAE PAFER THO0277) Atg=-27511
Geometrical study of the conditions of initiation
of sudden cracks of guasi-~brittle type

W74-19822

A74=-28526
CRACEK PROPAGATION
EBvalyation of damage tolerance in aircraft
structures
{AIAA PAPER 74-347) ATU-26661

Effects of compressive overloads on fatigue crack
grawth
{AIAR PAPEE 74-365] A74-266T4
Methods for analyzing fatigue crack growth rate
hebavior associated with fElight-by-flight loading
[AIAA PAPER 74-367] 174=26675
Analysis of crack propagation under variable
anplitude leoading using the Willenborg
retardation aodel
[AIAA PAPER 78-369] ATU~26677
Bew alloys for advanced metallic fighter~Wing
structures
[AIAA PAPER TW-372] AT4=~26679
Consolidated presentation of fatigue data for
design applications
[SAE PAFPER 740277] AT4-27511
Engine condition monitor system to detect foreign
object damage and crack developaent
A74-28320
CRITICAL LOADING
Effects of compressive overloads on fatigue crack
growth
[AIA2 PAPER 74~365]
CROSS FLOW
Thrust performance of podded lift-fans in crossflow
-=- effect of increasing cross flow valocity on
thrust deterioration

ATU-26874

W74- 20820
CUMDLATIYE DANAGE
Black-box philosophy in reliakility of aircraft
structures -~- stochastic hypothesis on fatigue
damnage under randoe loads
. A74~-28032
CUBVED PANELS
Sonic fatigue failure mechanisss in potential
Space Shuttle grbiter panel desigps
[AIAA PAPER 74~348]
CYICLIC LOALDS
Methods for analyzing fatigue crack growth rate
behavior aasociated with flight=by-flight loading
[AIAA PAPER 74~367] A74=25675
Analysis of crack propagation under variable
amplitude loading using the wWillenborg
xetardation madel
[AIhs PRPER T4=-369)] BT4=-26677
Consolidated presentation of fatigue data for
design applications
[ SAE PAPER 7002773

A74~-27267

LT4=27511

DASSAULT AIRCEAPT
A4 Dassault Dossier: Airecraft acquisition in France
[aD~-774598] N73-20681
DATA ACQUISITION
Besearch inatrumeptation reguirements for
fiight/wind-tunnel tests of the YF-12 propulsion
syztem and yelated flight experiencs
AT4-28285
System for evaluatios of P~15 inlet dypanmic
distortion
ATu=-28287
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SUBJECT TMDEY -

DATA BECOEDEES
Automation of measurements and of data .processing
for experiments im an IL=18 aircraft lakoratory
R - hT8=27684
DATA HECOEDING
Inflight emgine condition monitoring aystem
AT4=-28315
DATR SAMPLING
L two-component laser boppler velocimeter for
periodic flow fields .
ATU-26916
DATA SYSTENS .
addvance airborne systes for maintenance monitoring
[ SAE PAPER 730955] AT74~-27255
DC 9 ATRCEAPT
Aircraft accident report: Delta Air Lines,
Incorporated, Douglas DC-9-31, N975-HE, Boston,
Massachusetts, 31 July 1973
[HTSA-AAR-T4=-3]
DEFBCTS
Developaent of NDI/I for integral wing fuel tank
structures using infrared therazography
[aD=T773666]
DEFENSE CONMUFICATIONS SATELLITE SYSTEM
Havy's Fleet Satellite and GAPFILLER Satellita
Communications programs

H74=-20665

¥T4-20080

AT4=-27137
DEFENSE PROGEAM
Havy's Fleet Satellite and GAPFILLER Satellite
Communications prograbs
A78-27137
DEGREES OF FREEDGH
Invastigation of application of
two-degree-cf-freedom dry tuned-gimbal
gyroscopes ta strapPdown navigation systems --=
for use in VTOL aircraft
[HASA-CR=132419]
DELTA WIRGS
& transonic study of active flutter suppression
based on an aerodymamic energy concept
{AIAR PAPER T4-403]
DIFFBRENTIAL EQOATIONS
Solution of the non-linear differential eguations
for finite bending of a thin-walled tube by
paraneter differentiation

R70-21289

ATU4~26702

. ATH~20420
Differential game .barriers and their application
il aix-to-air copbat
- Je. q74=21187
DIGITAL CONPUTEBAS
The use of desk top coaputers im the teaching of
aircrart gas turbines
{ASME PAPER TH-GT-115]
DIGITAL SINDLATION
RBeal-time simulation of jet engines with digital
conputar
[ASME PARER TU-GT=19] ATU=-27418
4 fixed-base ground siaulator study of contcol and
display reguiremnents for VYTOL instrument
landings with a decelerating approach to a hover
LAD=TT4750] B74=-20680
DIGITAL TECHNIQUES
PFlight control system advances for near-future
’ military aircraft
{5AE PREPER 734987}
DIBECTIONAL STABILITY
Estimates of the lateral-directionzl stability
derivatives of a helicopter from £light
ueasurenents . :
[HERC~13882 ]
DISPLAY DEVICRS :
S0lid state vertical scale instrunents --- for
aircraft light emitting dlcde displays

ATH-27484

R74-27252

R74-19662

A79-26965
Preflight test slmulation of superimposed
integrated trajectory error diaplays
[AD-773823) §78-19687

An lnveatigation of airborne diaplays and contrels
for Search And Rescue (SAE). Volume 8: Aray
MEDEYAC avionics capability atudy
[AD~773611] N74-20059

A fixed-bane ground simvlator study of control and
display requiresents for YIOL instrument
landings with a decelerating approach to a hover
[ AD-7T4750] . H74-206B0

coaparison of couventional and electronic
ipdicator instruments in a f£light simulator and
ia a test aircraft
[ESRO~TT=13) Y74=-21Q42



SUBIBCT INDEX

Comparative simulator stodies with the contact
analog channel display and with conventional
instrusents -

" [ESRO=-TI=15] H7L-21044

Development of deaign criteria for semsor displays
—wa-controls and man wachine interfaces for
fixed and rotary wing alrcrait

[aD-T774735) R74-21089
DO-28 ATRCHAFT
Blpha Jet ~ A Gersan—Prench joint veature
‘ AT8-27520

DO=31 AIRCRAFY
" Problems of V/STOL aircraft connected with the
propulsion systes as experienced oa the Do EX]
experimental transport aircraft .
N7T4-20430
The 0o 31 landing loads during vertical landing
and their consequeaces for future V/S5TOL
developments
[FASA=TT=-F=15532] .
Besults and information obtained regarding
aerodynamic jet interference associated with the
Do 31 ¥/STOL jet transport aircraft and their
application to future V/STMOL development ===
1ift loss in bhovering flight phase
(NASA-TT-F-15533]
© DOWARASH
bownwash-velocity potential methed for oscillating
sucfaces a4sing ascodypamic elements in subsonic
and supersonic flows

R74-20668

H74-20669

N74-19638
DROP TESTS
-brop testing naval aiccraft and the V5D landing
gear dynadic test facility
. " [AIAX PAPER 74-343]
DOCTED FLOW
¥/570L deflector duct profile study —--- analysis
of back pregsure gradient in ducted flow of
exhaust gases against  1ift fan

A74-266568

) HT4-20417
DUCIS .
Desigoing aerodynamic ducts according te given
conditions
- LATa~25998

DYNANIC LOADS :

Ball type slave bearings for rotor support in
dynamic balancing-machines
{5AE aRP 1202]

DYSABIC BRESPONSE

Degign of optimun structures to impalse type loading

© [AIRM PAPER-T4=3u45] : A74-26653

A detailed investigation of flight buffeting

" response at subsonic and transonic speeds

" [AIAA PAPER 74=-358] T AT4-26668

An oscillatory kernel function method for lifting
surfaces in mixed transonic flow
[AIAA PAFER T4-353] . LT7U-26669

simulation study of tramnsiemt performance matching
of torbofan engine using an analogue Compuier to
evaluate its usefulness as design tool
[asMs PAPER 74-GT-50]}

DYWARIC STABILITY :

Dynamic stability testing of ajreraft - Heeds

veraus capabilities

AT4-27262

ATR-27442

: 27426477
Torsional stability analysis of a gas-turbine
powered helicopter drive systen
[ ASHE PAPER 74-8T-54)
B~2 AIRCERART

Test plan for the hook bounce condition of the
) E-23 airplane arresting gear i franme
[aD=-T774084 ] . '
ECONOBEIC FACTORS :
The influence of engine techhology advancements on
aircraft eceonomics
[SAE PARBR 730360]) ) AT4~-27256
aAircraft tequirements for low/medium density markets
Wasa-CE-137373] : ATU=-19651
RDUCATION -
objectives for a course in aircraft gas turbines
[ASKR PAPER 7&~GT~98] ATE=-2748G
qhe use of desk top computers in the teachling of
aircraft gas turbines :
" [ASHE PAPER TW-6T~113] ATu=-27484

ATu=-27447

- FT4=~20692
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_BLECTEIC GESERATORS

ENERGY TECHBOLOGY

BJBCTION SEMXS
Operatiopal practicality of fly away ejection seats
-«= gonfigurations and characteristics of
several flyable ejection seat concepts
N78-20763
Advanced concepts for rotary wing and ¥/STOL
aircraft escape systems
W7 4-20766
Escape aeasures for combat helicopter crews
: AT4=-20710
BLECTRIC FPIELDS
Practical aspects of electrostatic stabhilization
--- of aircraft
’ AT4=-26011

Lockheed S-3A Viking - Electrical systes with
integrated drive generator
A74=-2T7012
Lockheed S-32 viking - The integrated drive
generator
aT4-~27013
ELECFRIC POWER SUPPLIES
Lockheed S-3A Vviking = Blectrical systes with
integrated drive gemerator
. AT4-27012
Lockheed S-3A° Viking - The integrated drive
generator
- AT4~27013
ELECTROACQUSTIC TRANSDUCERS
A solid-state converter for measurement of
ajrcraft noise apd sonic hoon
) ATH—26345
ELECTAONECHABEICAL DEVICRS
Solid state vertical scale ihstruments -=-- for
aircraft light emitting diocde displays
) ATU=26965
ELECTROF BEAM WELDING
Developing the 'backbone' of the P=14 ~—- Ti
structures for variable sweep wing celter section
[AIAi PAPBE 784-371] - ATH-266748
Development of engineering data oo thick-section
electron bear welded titaninm

[AD-774051] R74=-21151
BLRCTEONIC COHTROL :
sdvanced engime control prograa —-- using
computerized slectronic equipment )
[AD=T73660] ¥P4~20451

ELBCTRONIC RODULES
Modularized instruuest syastes for turbojet engine
test facilities )
. ATW~28296
BLECTRONIC TRANSDOCERS :
A& solid-state converter for neasurement of
aircraft anolse and sonic booR .
. . ATU=-26345
Aigh temperature solid state pressure transducers
for military jet omrgine environments
[AD-774753]
ELECTROPLATING
Thick ion-vapor-depesited aluminua coatings for
irregularly shaped aircraft and spacecrait parts
AT4-25813

HIG-21047

ELECTROSTATICS
Fractical aspects of electrostatic stabilization
=== of alrcraft

LTu=26411
EMERGENCY LIFE SUSTAIBIEG SYSTBES
Portable chemsical oxygen
[5AE 25 1303] ATQ-2T7264

In-flight escape systew for heavy helicopters
) ' - - N74=20772
ENISSION SPECTHA
Temporal observations of the Laabda 5383 eaission
1line profile during the 74 ainute totality from
the Concorde SST at the 30 June 1373 total solar
eclipse: Prelisinary intensity variations above
an active ragion .
[LA=DR=73-1304] ’
BNERGY ' BRTHODS
A transonic study of active flutter suppresaion
baged on an aercdymamic enexgy concept
[AIAR PAPER 74~403] °
ENREGY BEQUIRENRNTS E
Bngine sensory crequiresents for emexgy magagesent
R . A74-28311

¥74-2Q527

COATU=26T702

ENERGY TBCENOLOGY
Prospects for liquid hydirogen fueled conmercial
aircraft

{PR-37] B74-20647



ENGINE APALYZERS

BNGINE AFNALYZERS
rarapeter selection for multiple faunlt diagnostics
of gas turbine engines
- - -[ASHEE- PAPER--14=GT-62] ~
ENGINE DESIGE
GE contipwes CF6 faaily grovth -—- high bypass
ratio turbofan engine development
A74-26398

The influence of engine technology advancements on
aircraft economics

A74-27452

[ SRE PAPER 730960] AT§=27256
iircraft engine and accessory drives and flange

standaréds

[sSaE AIR 1160 3} AT4=-27257

Becent status an daveloppent of the turbofan

engine in Japan

[ASHE PAPER 74-GT-39) a74-27832
Simulation study of transient perforkance matching

of turbofan engine wsing an analogue couputer to

evaluate its usefulness as design tool

[ASHE PAPER T4~GT-50] AT4=278432
4 model of conveX programming for tarbojet main

paxameter selection optimization

[ASHE BAPER T4-GT-79) A74-27466
4n automated interactive design systesm for

advanced gas turbines

[BSHE PAPER 7T4~GT-82] A74-27468
KEPCONP - The ¥avy Engine Performance Progranm
[ASME PAPER 74-~GT-B83] AT4=27469

The use of desk top computers in the teaching of
aircraft gas turbines
[ASME PAPER 74-GT-115) 274-27484
Lubricating systems of gas turbine engines =-=
design of lubricating systemns for aircraft gas
turhine engines
[4D-773493) ) B78~-20161
V/5TOL propulsion Systems —-—— conference on
propulsion systeam design, configuration, and
perforaance for vertical and short takeoff
aircraftt
[AGAED-CP-135] NT4-20401
Engine cycle selection for commercial STOL aircraft
=== effect of aircraft requirements and
operational characteristics on engihe parameters
§70-20408
Recent technology advances in thrust vectoring
systeps -«- apalysis of thrust vector control
for vertical takeoff aircraft with and without
afterburning in 1ift
N74-20410
Basic research requirements for Y/S5TOL propulsion
and drive-train cosponents --- analysis of jet
engine operating parameters for axial and radial
turbipes
R74-20412
The influence of the control concept for v/STOL
engines on their atatic and dynamic performance
characteristics
HT4=-20415
Compact thrust augmentors for ¥/5T0L aircraft —-=
prepulsion systen configuration for V¥/STOL and
cruise flight using one engine
Hl4=20419
The influence of noise requirepents on STOL
aircraft engine design ——- analysis of
acceptable noise levels for short takeoff
aircraft operating in congested areas
H74=-20423
The development of an integrated propulsion systen
for jet STOL flight research =—-= perfornance
tests of augmentor=-wing povered lift concept
7420429
Pechnical evaluation report on 42nd Propulsion and
Epergetics Panel Meeting on ¥/STOL Propulsion
Systems =-« proposals for future development=s in
¥/STOL aircraft and engines
H78-20433
Froblem of the application of tarbofan englpes in
alr transport. Methods of increase in
efficiency of turbofan engine with high bypass
ratios
[4D-773282} H74~20453
BNGINE FAILUERR
EBngine condition monitor systen to detect foreign
cbject damage and crack developaent
) A74~28320

A~

SOBJECT INDEX

ENGINE INLETS

Calculation procedures for potential apd viscous
flow solutions for engine inlets
[(ASME PAPER 74~GT-3] ATe-27a11
Syster for evaluation of F-15 inlet dynamic
distortion
A74=-28287
Antomatic detection and suppression of inlet buzz
AT4-28313
The 727 airplane side iplet low-speed performance
confirmation model test for refannad JTAD engines
[FRSA-CR-134609] B74-20661

EBGIHE MONITORIEG INSTRUMEETS

Influence of peasureaent ertors on the regressjion
relationships of engine charactaristice
AT4-25979
Paraseter selection for multiple tault diagnostics
of gas turbine engimes
[ASHE PAPFR 74~GT-62} ATH-27452
Use of laser-powered optical proxinity probe in
advanced taurbofan engine development
ATH-28303
Engine sensory reqguirements for eneigy management
AT4=-28311
Engine condition monitoring as a part of the
Propulsion mandgement concept
AT4-28314
3 systems engineering approach to effective engine
condition monitoring
B74-28316
BEngine aids and the metrologist syndrome =w-
overinstruaentation in aircraft engine
aonitoring systens
A78-28318
New developaments iB aircraft instrumentation —-—-
onkoard instruments for £light and engine
monitoring
AT8-28435

EMGINE NOISE

Poise measurements of the jet and piston engines
on the lala-1 experimental airplane
a74-27296
Besidual stresses in gas tucbine engine components
from BParkhansen noise analysis
[ASHE PRPER 74=-6T=51] AT4-2T444
Influence of noise requirsments on STOL propalsion
systew designs -—- analysis of acoustic
proparties of short takeoff aircraft -
’ . W74-20422
ZThe influence of noise requirements on STOL
aircraft engine design =-- analysis of
acceptable noise levels for short takeoff
aircraft operating in congested areas
HT4-20423
{Q~fan propalsion for short haul transports =—-=-
application of variable thrust fans for aircraft
and engine noise reduction
Nli~20424
Jet noise reduction technigue for military
reconnaissance/surveillance aircraft. Phase 1:
Bench/vind tunnel tests
[AD-774748 ] BT4-20691

ENGINE PARTS

Ball type slave bearings for rotor support in
dynamic kalancing machines
{ 5AE BRP 1202] ATG~27262
Besidual stresses in gas turbine eOgine components
from Barkhausen poise abnalysis
[ASME PAPER 74-GT-51] . 17427144

ENGINE TESTS

The dynanic stability of wing-mounted engine
installations for turboprop-powered aircraft
[ASHE PAPER 74-GE-52] ATH-27445

Some results from tests on a bhigh work axial gas
generator turbine
{&SRE PAPEE 74-GT-81] ATU=27H67

Instrumentation for airbreathing propulsion;
Proceedings of the Sywposium, U.5. Haval
Postgraduate School, Monterey, Calif., September
19-21, 1572

- A70=-28282

Modularized instrusent systea for turbojet engine

test facilities )

A74-28296
Carrent state-of-the-art for airbreathing
cophustor measurements
ATa-28298
Inflight engine condition ronitoring system
ATY-28315
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SUBJIBCT IRDEI

A systems engineering appreach to etfective engine
condition monitoring
: ATH-28316
Eogipe condition sonitor system to detect foreign
object damage and crack development
AT4=28320
The wotorization of short take-off and landing
alrcraft
: . NT74=204G5
Short haul aircraft adaptation to the use of short
landing fields
B4~ 20811

Materials for aercspace current research and
developrent

[ D-%aT-194 ] ¥74-21139
ENYIRONMENT BFFECTS :
The technical aspects of supersonic civil
transport aircraft
A74=-25800

ENYIRONKERT FROTECTION

Comments concerning noise indices /results of the
study of airc¢raft noise inp Hupick conducted by
the German Besearch Copmunity are taken into
accouat/

[DGLE FAPER 74-014] ATH-27367

ENYIBONMERTAL MOEITORIEG

Stratospheric survey aircraft developed =-- canard
BPV for pollution momitoring in ¥P-12 wakes
AT4=-27349

BHYIRONMENTAL RBR5ES

Effects of helicopter external loads on aling
properties --=- analysis of environmental factors
contributing to failure of webbing on slings
[hD=770267 ] w74-20690

EPOXXY RESIHS

hdvanced copposite lattice structure for iaproved
structural integqrity
[ATAL PRPER 74-357] A74=26667
Development and probleas of testing prepregs for
the Czechoslovakian aircraft industry

A74-28528
1 design apalysis of CH-54B main rotor hub
fabricated from composite materials
[AD-774270] K74~20689

EQUATIONS OF MOTIOR

hpplication of the lateral and longitudinal
{coupled} equations of motion to an
inertially-slender aircraft ip unsymmetric,
rectilinear flight

[2D=-770435] HI4~20645
RROSION
airfield erosion control for C-5A aircraft
. .operations
[aD~TThads ] R78~20204
ERROR COREBCTING DEVICES
fhe problem of increasing the operational
precision of electrolytic sensors
A74~27898

ESCAPE CRPSULES

In~flight escape systes for heavy helicopters
N78-20772

dperational practicality of fly away ejection seats
 =—= gonfigurations and characteristics of
several flyable ejection seat concepts
. ] . H74=-20763
advanced concepts for rotary wing and ¥/5TOL
aircraft escape systems

E74-20766
Escape -measures for combat helicopter crews
RT4-20770
In~flight escape system for heavy helicopters
R74-20772

BSTERS

Modified centrifuge techmique for hydrolytic
stability of neopentyl polyol ester lubricants
A74-25717

RYIBAUST GASES

pecent technology advances in thrust vectoring
systems -—- analysis of thrust vector cantrol
for vertical takeoff aircraft with and vithout
afterbyrning in lift
H74-20410
¥/5T01L deflector duct profile study —-- analysis
of back pressure gradient in ducted flow of
exhaust gases against lift fan
BrU4=20417

A~15

P=15 AIRCRAPT

airfield erosion control for C-53 aircraft
aperations
[AD-T7448%}
BIPORERTS
Quality exponent sethod for planning and
interpretation of results of full-scale,
low~cycle fatigque tests
[SAE PAPEE T4D218]
EXTEENRL STORES N
aircraft/Stores Compatibility Syaposium .
Proceedings, Volume 1 --- conferemnce to review
development of government and industry for
aircraft equipment dasign

B74=20904

AT4-27501

[2D=773813 1" . H74~19679
AircraftsStores Compatibility Sysposius

Proceedings, Volume 3

[LD-773815] N74-19680
aircraft/stores Compatibility Symposium

Proceedings, Velume §

[aD~773816] ET4=-19681
External store effects on the stability of fighter

and intercepter airplanes --- application to

military aircraft mission requirerents

[HASA~TN-X~T1935]) B HT4-20658
dircraft/Stores Compatibility Symposiur

proceedings, volume 2

[AD-773814] ¥74~20676

gEfects of helicopter erternal loads an sling
properties --- analysis of environnental factors
contributing to failure of webbing on s5lings
[AD=-774267] . N74—-20690
EXTERNALLY BLOWN FLAPS
Wind tuonel investigation of a large-scale
senispan model with an unswept wing and an
upper—surface blown jet flat
[NASA-TE-D-75261) H74=-19663
b compilation and amalysis of typical appreach and
landing data for a sisulator study of an
externally blown flap STOL aircraft
[ NASA-TH-D-T497] NTU=19671
Investigation of the relative aerits of different
power plants for 3T0L-aircraft with bhlown flap
application ==~ analysis of design requireaents
for self-sustained gas supply systems
Bil-20406

2 theoretical and erperimental investigation of
the external-flow, jet-augnented flap =-=-
development of semi-empirica} method for
predicting performance characteristice

R74=20407

Preliminary static tests of a simulated
upper-surface blown jet-—flap configuration
utilizing a full-size turbofan engine
[ HASA-TH~X-T71931] N74-20638

Acoustic loads on an externally blown flap systea
due to iapingement of a TF-34 jet engine exhaust
[ BASA-TA-X~T71950] N74=20851

Pressure distributior of a twin-eungine
upper~surface blown jet-flap wodel --- wind
tunnel tests to determine chordwise and spanwise
pressure digtributions
[ HASA-TH-I~71937]

Free-flight wind tunnel investigation of a
four-engine sweptwing upper-sarface hlown
transport configuration
[HRSA-EA-X-T1932]

¥74-20655
KTU=-20656

F
$~5 ATRCRAFT
ir Superiority Fighter wing structure design for
ipproved cost, weight and imntegrity
[AIik PAPER 78-337]
F=18 BRIRCEAFT
pDeveloping the *backbone' of the P-4 --- Ti
structures for variable sweep wing cepter section
(AIAA PAPER 74-371] ATN=-26678
F=15 AIRCHAFT
F-15 performance. II - Simplicity is stressed in
F~15 operations, maintebance

A14-26652

ATU=-25675
F-15 performance. XIII = Hew fighter to bave ground
attack rele .
. o ATR-26399
System for evaluation of ' ¥F-15 inlet dynanmic
distortion
ATu~-208287



F=10& AIRCERAFT

F~106 AIRCRAFT
Prelimipnary seasuresent of the airframe soise frea
an F-1068 delta wing aircraft at low flyover
___ speaeds. == establishment of lower limit for
noise level of supersopic trabnsport aircraft
{ AasA-TA-I-T1527] N74-19568
FAILORE AWALYSIS
Buckling and failure of Flat stiffened panels
[AIAA PRPER 74-5097] AT74=-26708
PFATIGOE (AATERIALS)
Some cotsiderations of the influence of fatigque in
the design of strike aircraft

ATi—-19653
Fatique design practice
N74-19654
Fatigue and fracture considerations for tactical
aircraft
H74-15656
Cunnlative fatigue damage theory and modals
[aD=774529] N7U4-21569
PAYIGUE LIFE
Advanced structural concepts for transport
aircraft wings
[AIAA PAPER 74=-339] BTH=26654

adhesive bonding increases fatigue lifa of wing
Joint
[AIfa PAPER 74-382) AMi-26687
Fatigue strength of ap alueinum alloy in petrolecx
jot fuels at various temperatures
AT4-2T078
Sonic fatigue failure mechapisms in potential
Space Shuttle Orbiter panel designs
[ATAR PAPER 7U=34B] AT74=~27267
Influence of the nethod of hole ®achining on the
fatigue strength of ajrcraft structural materials
ATy~ 27343
Quality exponent method for planning and
interpretation of results of full-scale,
low-cycle fatigue tests
[SAE PAPER 7402187] ATH~-27501
Consolidated preseltation of fatigue data for
design applications
[ SAE PAPER 780277 274-27311
Black-box philosophy in reliability of aircraft
structures === stochastic bypothesls on fatigue
damage upder random leoads
A74=-280432
Design against fatigme --- conference on the
fatigue life assSess@ent of tactical aircraft
[ AGARD~CE-141] RT4-19652
Full scale fatigue requlrements for rational
fatigue life prediction
H74-19657
PATIGOE TESTS
Effects of coapressive overloads on fatigue crack
growth
[AIAA PRPER T4=-365] BTU-266T74
4 unified ecgineerimg approach to the prediction
of multiaxial fatique fracture of aircraft
structures

[AIAk PAPER 74-415) A74~367T11
Structural fatigue analysis and testing for
fighter aircraft
R7T4~19655

The role of the major fatigue test in the
acceptance, certification and safe utilisation
of strike aircraft

NT74-19658
ke-assessgent of fatique performance of fighter
aircraft
N74~19659

Designers*' need for general information from
analysis of fatigue test results and service
behavior

N74-19660

Fatigue behaviotr of hat section stringer
stiffened papels compressed in the post-buckling
range
[(AD=773672]

PEEDBACEK CONTROL

Suppression of flutter on ioterforing 1lifting
surfaces by the use of active controls
[AIAA PAPER 74-4D4 )

FIGHTER ATRCRAPYT

Rby military airplanes cost so puch and what can

be done about it

W74-20579

AT4=26703

274-25671

-1

SPBJECT INDEIL

BECA prepares for flight test --- Nulti-Bole
Combat hircraft A - -
: A78-26816

YEChL nav-attack system --- Multi=-fole Combat
dircraft
AT8-26417

Eoyal Air Porce experience of the Harrier /Secomnd
Sir Sydpey Camb Lecture/
AIL-26560
Air Superiority Fighter wing structure design for
laprovad cost, veight and integrity
[AIMA PRPER 74~337) AT4=-26652
iir Superiority Pighter wing design for cost and
weight reduction
[ATAR PAPER 74~338] 274~26653
Nev alloys for advanced metallic fighter=-wing
structures
[2XIAN PRPBE M-372} A74-26679
faterial selection and evaluation for advamced
netallic aircraft structures
{AIAR PAPER 74-373) A7U~26684Q
YF~17 avolved from previous data base =--= Northrop
trainar/fighter prototype
274=27848
Design agaibst fatigue =-= conference on the
fatigue life assessment of tactical aircraft
[AGARD-CE-161] A74-19652
Some congiderations of the influence of fatigue in
the design of strike aircraft )
N74=19653
Patigue design practice
H7U-19655
Structural fatigue analysis and testing for
fighter aircraft

W7#=~19655
Fatigue and fracture comnsiderations for tactical
aircraft
N74-19656

Full scale fatigue reguirements for rational
fatigue life prediction
N74-15657
The role of the major fatigue test in the
acceptance, certification amd safe utilisation
of strike aircraft

H74=19658
Re-assessment of fatigue performance of fighter
airaraft
: N78~195859

Formulating ailltary requirements --- effect of
military requirements on technical and design
censiderations

: RT=-20408

Application of the lateral and loangitndimal
{coupled) equations of motion to an
inertially-slender aircraft in unsymmetric,
rectilinear flight
LAD-T4435] B74=-20645

Differential game barriers and their application
in air~to-air cowmbat

N74-21187
PINITE ELEMENT METHOD
Evaluation of damage tolerance in aircraft
Structaxres
[4ThA FPAPER T4-347] LTU-26661
FIRES

Pevelopment and testing of a cadmiun telluride
bigh temperature (750 F} infrared fire detector
--= for detecting aircraft engine fires

[p-773324 ) K78-19714
PLANGES
Aircraft engine and accessory drives and flange
standards
[ SAE AIR 1160 2] B74-27257
FLAPPIRG
Effect of spanwise load-correlatich on rotor blade
flapping
[AIAMA PRAPER To-418]) ATU~26714
FLEXIBILITY

Flexual rigidity of a thin walled build-up rotor
for jet engine. Measurement by static load test
apd vibration test and calculation hy Einite
element method
[NAL~TE~329]

FLEXIIDLE WINGS

Effect of spanwise load-correlation on rotor blade
flapping
[AIRA PRPEE 74-418]

N74-20572

ATU=-26T14



SOBJBCT INDEX

FLIGHET CHARACTERISTICS
Technical evalvation report on AGARD Flight
Mechanics Panel Sysposium on Flight in Turbulence
[(AGARD~AR-67] N74-2063%
Bxploratory tests of 2 zimple aero—sechalical ride
cognfort system for 1ightly loaded aircraft --—-
evaluation of gust alleviating aircraft control
surfaces
[FASA-TRM-E=-71921]
PLIGHET CONTROL
MBCA pay-attack system --- Bulti-Role Combat

N-20657

Aircraft
ATU=26417
Lockheed 5=34 Viking - Conbined £1ight
cantrol/utility Systen :
174~27015

Flight investigation of lateral~directional £lying
gualities and control powerx requirementd for
ST0L landing approach using the X~22A aircraft.
¥olame 1: Technical results
[Ap=-770728) R74~20678
Flight investigation of lateral-directional £lying
gualities and cobtrol power requiresents for
SPOL landing approach using the ¥-223 aircraft.
Volome 2: background infoxmation
[aD=7747F29] H74=-20679
Io-£light testing of a flight control naltipiex
system in the NC-131 H total im-flight simalator
(2D-774049] ¥74-20907
FLIGHT HAZBRDS
Technical evaluvation report on AGARD Flight
Mechapnics Panel Symposium on Plight in Turbulence
[AGARD=AR-67] H74=-20639
valconry as a means of reducing bird~aircraft
strike hazards at Whiteman Air Force Base,
Missouxri
[AD-T74568] N74-20682
Arny autorotational accidents ~=~ analysis of
factors contributing to helicopter avcidents
NT4-20771
Pi.I6AE INSTROAENTS
Hew developments in aircraft instrunentation ===
onboard imstrupents for flight anéd engine
nonitoring
ATE~28835
Comparisop of conventiopal and electronic
indicator {nstrusents iz a flight simulator and
in a test aircraft
[ESRD-TT-13] NTU-21042
Copparative simllatoxn studies with the contact
analog channel display and with conventional
instrunents
[ESRO-IT-15]
FLIGHT PLANS
What do aircraft reliability statistics prove
A74=-2767T4

N74=-21044

PLIGHT SAPRIY

studies of the Army aviation (V/5T0L) environuent.
Report no. 9: ¢lassification and world
distribution of vegetation relative to V/STOL
aircraft operations ——- effects of environment
on V/STOL aircraft operation
(aD-T73734]

pircraft/Stores Compatibility Syaposium
proceedings, Volusme 1 --- conference to review
development ©f governwent and ipdustry for
aircraftt eguipnment design -

HTU=-1967%

[AD=-773813]) R74-19679
aircraft/5tores Compatibility Symposiua

Proceedings, Volume 3

{AD-773813] . ¥74~19680
aircraft/Stores Compatibility Symposiup

proceedings, Voluae &

[AD~773816] N74~19681

Integrated life support systen: besign study
medins STOL transport
[aD-773589]

PLIGHT SIMULATION

advanced instructional provisioas and automated
pecfoimance peasuresent

" ¥74-19683

) 3 Tu-25973
Methods Eor analyzing fatigue crack growth rate
behavior associated with flight-by-filight loeding
[AIA2 FAPER 74-367] A74-26675
2 coepilation and analysis of typical approach and
landing data for a sisulator study of an
externally blewn flap STOL aircraft

[ N2 SA=TH-D-T7497] H74=-19671

i-17

FLOW DISTRIBUTION

preflight test sisulation of superimposed
integrated trajectory error displays
[aD-773823] H74~19687
2 review of the 1-22A variable stability ajrcraft
and research facility

[AD-T74142] NT4-20688
FL1IGAT SIMULATORS
Incremental transier effectiveness of a
groupd-based general aviation trainer
ATH=-25%9649

b study of vertical motion requiresents for

landing simulation

. a74-25971

Flight investigation of lateral-directional £lying

gualities and contrel pover requirenents for

570L landing approach using the X-22% aircraft.

Yoluse t: Technical results

[AD~T7TUT2B) NT74-20678
Flight investigation of lateral-directional flying

gqualities and control power requiraments for

STOL landing approach using the k=224 aircraft.

volums 2: backgrouad information

[AD-T78729] HTU=20679
4 fired-base ground simulator study of control and

display reguirements for YIOL instrunent

iandings with a decelerating approach to

{AD=7T4750] :
Dynawics report

sipnlator

[RD=T7T4479] N74-20905
In-£flight testing of a flight coptrol sultiplex

systen in the NC-131 B total in-flight simulator

a hover
. HT4-20680
for T-28B siwplified flight

[2D-774049] BTU-20907
FLIGHT TEST VEHICLES
Active flutter suppression - 2 flight test
deponstration .
[AIAA PAPER 74-U402] AT4-26701

FLIGHT TESTS
EPRVS ~ The first and future flights ~-- Remotely
Piloted Research Vehicle
' ATH-26410
MRCA prepares for flight test --= Multi~-Role
Combat Aircraft
. A74-26416
The development of the WG=13 --- helicopter
progran management, manufacture and flight testing
A74-26567
Besearch imstrupentation requiresents for
flightsvind~tunnel tests of the ¥F-12 propulsion
systenm and related flight experience
A74-28B285
Instrumentation for in-flight detersination of
steady-state and dynanic inlet performance in
supersonic alrcraft
. ATH=-282B6
review of the ¥I-22R variable stability aircraft
and research facility
[AD-T774142 ] . F7-2063B
In-flight testing of a Elight contrel pultiplex
systep in the RC-131 H total in-flight simulator

b=

[AP~T774049]) w74-20907
FLOW CHAHACTERISTICS
Inverse transonic flow calculations using
experisental pressure distribntions
A74-28B050

an experimental investigatjom of leading-edge
vortei augmentation by blowing
[Basa~CR-132415) H74-19643
Prelimivary results of flight tests of vortex
attenzating splines ~-- evaluation of
effectiveness of vingtip vortex attenuating device
[NASA~TM-X-T1928] N74-20637
FLOW DEFLECTION .
¥/5T0L deflector duct profile stndy --- amalysis
of back pressure gradient in ducted flow of
erhaust gases against 1ift fao
NT4-20417
FLOW DISTOREION
Systen for evaluation of P-15 inlet dynamic
distortion
. 274=-28287
Erperimental investigations of strongly swept
torbine cascades with lov speed flow
AT4-28U57

"FLOW DISTRIBODTION

i1 two-component laser Doppler velocimeter for
pericdic flow fields
A74-26916



PLOW GROMBTRY

on the flow field of a rapidly oscillaticg airfoil
in a supersonic flow
e = - AT4-26960
Some extensions of thin-shock-layer theory
A74=-28419
ip investigation of the trailipg vorticity behind
a S3TOL aircraft
[AD-T774571])
FLO® GEQERTHY
Thrust performance of podded lift-fans in crossflow
--- effect of increasing cress flow velocity on
thrust deterioratien

WF4-2 06T

N74-20420
PLOW MEASOHEEENT
A two-coaponent laser Doppler velocimeter for
periodic flow fields
AT4-26916
Research instrumentation reguirements For
flight/wind-tupnhel tests of the IF-12 propulsion
systea and related flight experience
AT4~282B5
FLON STABILITY
Study of casing treatment effects in axial Flow
CORPressors
[ASME PAPER 74-GT-BY] ATH-27872
Rutopatic detection and suppressiob of inlet buzz
ATH-28313
Stability and decay of free vortices hehind a wing
[BRSA-TT-F-15645) A74~19908
FLOW THEQBY
Dbeveloping large-scale wavelike eddies and the
near jet noise field
a474=-269u4
PLUID DYNARICS
ADn experimentally based prediction of the static
performance in the vertical direction of anm air
cushion landing system
{aD-774387]
FLUID MECHANICS
Static tyo dimensional performance of a cushion
fed air cushion landing systesz
[ aDp=-T74394 )
FLUID PONER
Fluid power and control requiremesnits for the U.S.
Arny heavy lift helicopter
[SAE PAPER 730988]
PLUORO COMPOURDS
Development of thermally stable poly
{£luoroalkozyphosphazene) transaission seals for
the OH~1 helicaopter
(AD=7736521
FLUTTER ANALISIS
Bn oscillatory kernel function method for lifting
sirfaces in pixed transcopic flow

R74-20685

K74-20686

474=-27253

AT4=-20080

[AIAR PAFPER 74-359) A74-26669
Unsteady transonic flow over oscillating

circular-arc airfoils

[AILA PAPER 74-360] A74=-26670

A wind-tunnel investigation of a B-52 model
flutter suppression systen

[2IaL PAPRR 74-401} AT4~26T700
dctive flutter suppression - A £light test

depnonatration

{AIAR PAPER T4-402] al4-26701

4 transonic study of active flutter suppression
based on an aercdysanic energy coacept
[ATadk PAPER T4-403] ATU-26702
Suppression of flutter an interferieg lifting
surfaces by the use of active controla
[AIAR PAPER TU=404 3
& comparigon of two types of structural
optimization procedures for satisfying flutter
requirecents
[AI&A PAPER 74405 A74-26704
Sowe toennel-wall effects on transonic flutter =w-
from Boeing S3T model tests
[A1iA PAPER Té#=-406) A70-26705
Aeroelastic stability of periodic systeps with
application to rotor blade flutter
LAIMA PAPER T4-817] ATH=-26713
Lift apd moment predictien for an oscillatipng
airfoil with a woving separation point
[ASME PAPER 74-GT-28] AT4=-27426
Supersonic unstalled flutter in fas rotors -
dnalytical and experipental results
[A5¥E DAPER 74=GT-4()

A74+-26703

A74=2TU33
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SUBJECT INDEX

Studies in tilt-rotor VTOL aircraft aeroelasticity
- === blade flapping and pitch change freedoms of
proprotor corfigurations
RT4-19649
FLY #Y WIRE CONTROL
Flight control systen advances for near-future
military aircraft
[SAE PAPER 730%87] A74-27252
Fluid power and control requirements for the 0.S.
hrmy heavy 1ift helicopter
{SAE PAPER 730988]) 1789-27253
In-flight testing of a flight control multiplex
systes in the ¥C-131 8 total in-flight simulatox
{AD=-778049] N74-20907
FORCED VIBRATION
4 method for the dynamic study of helicopter
fuselages in the design phase
AT4=-26025
PRACTURE ARCHANICS
Baterial selection and evaluation for advanced
Betallic aircraft structures
[ALAA PAPER Tu-373}) AT4~-Z6680
Gaometrical study of the conditions of ipitiation
of sudden cracks of guasi-brittle type
a7Th=-28526
FRACTURE STRENGTH
2 unified erngineering approach to the prediction
of multiaxial fatique fracture of aircraft
structiures
[AIAA PRAPER 74=415]
FRBEE VIBRATIGH
2 method for the Aynanic study of helicopter
fuselages in the design phase

A74=26711

A74-26025
FAEQUENCY CONTROL
Influence of the intrinsic motion of the
conveyance on the frequency selection systen
A74-26326
FOEL CONSUMPTION
derconautical fuel conservation possibilities for
advanced subsonic transports ==-- application of
aerohaatical technolegy for drag and weight
reduction
[ NASA-TH-¥~71927 ] ¥T4-20654
FOEL CONTROL
Turbine blade pyrometer system in the contrgl of
the Concorde engine
A74-29309
FUEL GAGES
Advapced engine control program =-- using
computerized electronic eguipment
{AD=F73660]
FOEL TESTS
The cheomistry of fuel deposits and their PIRCUCSOLS
[AD~T773630] HT4~20399
FULL SCALE TESTS
Quality exponent method for planning and
ipterpretation of resylts of full-scale,
low-cycle fatigus tasts
{SAE PRPER 74021B]
FUSELAGES
A @ethod for the dynanic study of helicopter
feselages in the design phase

H74-20451

A78=27501

ATR-26025
Application of advanced structures and materials
to transgort aircraft fuselages

(2I23 PEPER 74-340] 274-26655
GAANA RAYS
Kuclear instrument landing systenm
[ SAN-828-21 B74=20232

GAS GEHNEBATOERS

Some results from testa oh a high work azial gas
ganerator turbine
(ASKE PAPER T4-GT-81] AT4-2T467

Investigation of the relative merits of different
power plants for STOL~aircraft with blown flap
application ~-~ apalysis of design requirements
for self-sustained gas supply systens

N14-20406

GAS TURBINE ERNGINBS
Residual stresses in gas turblre engine components
from Barkhausen nolse analysis
[ASHE PAPER T4-8T-51) ATH=2T444
Torsional stability analysis of a gas=-turbine
povwared heliceptar drive systen

[ASME PAPER 74=GT-541 AT4=-27447



SUBJECT IHDEX

Paraneter selection for multiple fault diagqoostics
of gas tirbine engines

{ASME PAPER T4-GT-62] AT4-27952
an autonmated interactive design system for

advanced gas turbines

[ASKE PAPER T4-s5T-82] A74=-27468

Study of casing treatment effects in axial filow
CORPressors
- [ASHE PAPER T4-GT-89) ATH=-2T4T2
Cbjectives for a course in aircraft gas turbines
[ASME PRPER T4=GT-98] AT74-27480
The use of desk top computers im the teaching of
aircraft gas turhines
[2SME PAPER =GT=115] A74-27484
Zpgine condition monitoring as a part of the
propulsion maragement concept
AT4=28314
L systens engineering approach to effective engine
conditioca monitoring
- a74-28316
Current state of development of lubricating oils
for aircraft turbine engines :
AT4-28434
GAS TURBINES
. Labricating systems of gas turbice engines ---
design of lubricating systenms for aircraft qas
turbine engines
[2D-773493] NT74-20161
Roter burst protection program: Statistics on
aircraft gas turbine emngine rotaor failures that
occurred in US commercial aviation during 1972
[NASA~CR=136900] H74-21396
GENBBRAL AVIAYION AIRCRAFT
leronautical aspects of the employpent of Oaega
and loran € in gemeral aviation
AT4=27098
In-flight performance of civilian pilots using
movipg-aircraft and moving-horizon attitude
indicators T
[ AD=773U50]
GIMBALS
Investigation of application of
tvo-degree—of-freedon dry tuned-ginbal
gyroscopas to strapdown navigation systens ---
for use in VIOL aircraft
[Ha53—~CR-1324197}
GLIDE PATHS
Flight investigation of approach and flare from
sipulated breakout altitude of a subsonic jet
transport and comparison with analytical models
[HASA-TH=D-76045] N74~ 19672
predivtion of optical landing guidance system
performance in Cat. 3-a minipum wWweather
[ap-773830]
GLIDERS
Two surprises for the Hanover exposition: Thrust
gondola 56 85, Fanliner - Porsche of the air
A74-28351

N74-20058

HT4=-21289

N?4-20237

GLOBAL ATMOSPHERIC RESEARCH PROGRAR
Automation of measurepents and of data processing
for experimpents in an IL-18 aircraft laboratory
ATu—27984
GOXDOLAS .
. fwo surprises for the Hanover exposition: Thrust
gondela SG 85, Fanliner - Porsche of the air
A74-28351
GROUND BFFECT
Calculation of the geometrical propagation of the
conic hoom along the flight path on the ground
under real atmospheric conditions with wind ——-
exapining longitudinal focalization and
extinction points :
[ISL-37/72] R74=20673
in investigation of the trailing vorticity behind
a 570L aircraft
[AD-774571} .
air cushion landing system performance o a
tenth-scale model Jiodivik REV
[AD-774389]

NT4=20677

N7u~20683

GEOUHD EBFFECT MACHIMNES

Hipimum induced dray of noan-planar ground effect
wings wixh small tip clearance
ATG-28421
An experimentally based prediction of the static
perfornadce in the yertical direction of an air
cushion lapding system

[AD-774387] H74- 20685

2-19

AELICGPTER PERFORHANCE -

dtatic twe dimensiolal perforeance of a cushion”
fed air cushion landing system
[AD-T74354)

GROGND TESTS

Instrumentation for airbreathing prapnlsion;
Proceedinys of the Symposium, 0.5. Haval
postgraduate School, Monterey, Calif., Septenber
19-21, -1972 . '

N74-20686

. A7u4-28283
GUIDE VAKES
Characteristics of cascades of slotied sections of
adjustable guide vanes of axial-flow turbines
[AD=-773900] H74-20452
GUST ALLEVIATORS
Exploratory tests of a simple aera-mechanical ride
compfort s¥stem for lightly lcaded aircrafh --<
evaluakion of gust alleviatihg aircraft control
surfaces ’
[ RASA-TH-X-71921)
GOST LOADS
pesiyn and development of the gust wind tununel at
the National Aerospace Laboratory '
[ WAL-T&=335]

N7U=20657
N74-13891

H
BARMONIC ANRLYSIS
¥rankfurt's scheduled traffic nathematically
analyzed
ATL=27T76
HARRIEE AIACRAFY
Royal Air Force experience of the Harvier sSecond
5ir Sydney Camm Lecture/

A74-24564
Peqasas engioe sperating experience in the Harrier
Aircraft ——- analysis of cequirement$ for
aircraft engine for V/STOL close conbat
application
N74-20431
HAWKER SIDDELEY AXRCEAFT
HS5.146 progress repott
A74-27634

HEAT TERAWSFER
Heat and mass transfer in aircraft propulsion
[dTS/73/55] N74-21591
HELICOPTER CONTRZOL
Fluia power and control requirements tor the #.5. -
army heavy lift helicopter .
[ SAE PaFER 730538] g
HELICOPTER DESIGN it
4 method for the dynamic study of helicopter
fuselages in the design phase !

a74-272513

N R74-26Q025
The concept of the WG~13 ——- small twin engined
helicoptar for light tactical supperlt :
ATY4-26565
The desiga of the WG-13 -=- smail tactical
pultipurpose twin enyined helicopter -
_ ¢ ATU=2B566
The development of the W6-13 --— helicopter
program management, manufacture and flight testing
. 474-26567
aercelastic stability of periodic systems with
applivation to rotor blade flutter
[LEAA PAPER T4-417] ATU-26713
CH 544 desiyn and operatiomal flight loads study
--- c¢omparison of design aissiou profile with
operational mission profiles’
[AD-T773551] N7 4= 19686
Research in the area of the aerodynamics vi rotors
and propellers

[ AROD-T-3-23-E] N7L-19688
HELICOFPTEE ENGINES
The design of the ®G-13 --- smpall tactical
gultipurpose twin engined helicopter
! A74=26566

HELICOPTER PERFORMANCE
The c¢oncept of the WG-13 —-- small twin enyined
helicopter for light tactical support
) AT4=-26565
The design of the ¥6-13 ~=- spall tactical
nultipurpose twih engined haelicoptes
ATa-2656%
Kelicopter and v/5T0L aircraft noise measurcaenk
problens : .

(SAE AIR 1256] AT4-2725%



HBLICOPTER PROPELLEE DRIVE

study

CH 542 design and operational flight loads
with

=== comparison of design mission profile
operational mission profiles
[aL=173551] i N74-196386
¥oigse levels of operaticrnal belicopters of the
-6 type designed to meet the LONH mission ---
acoustic properties for various belicepter
configurations
ENASA-CE~114760] ¥74-20663
HELICOPTER PROFELLEER DRIVE
4 two-component laser Doppler velocimeter for
pericdic flow fields
174~-26916
Koise phenopena in the case of helicopter rotors
and possidilities for noise reductian
[DGLR PAPER T4=024] AT74-27364
Torsional stability analysis of a gas-turbine
powered helicopter drive system
[ASME PAPER T4-GT=-54]
BELICOPTERS
Estimates of the lateral-directional stability
derivatives of a helicopter from flight
measuremsnts

AT4-27447

[¥RC-13802]) H74-19662
Civil aviation in the USSR (the fiftieth

anpiversary of its formation)

[NASA=-TT-F~B806 ] N7U-19666
Research or helicopter noise

[aD-T773385] N74=19677

3 design study to standaridize collective-stick
controls in 0% Army belicopters: & Human
Factors Engipeering (KFE) evaluation
{4D=-7736848)

Bajor Irem Special Study (MISS), CH-u472
ajternating geherator —-—- product quality
control and cost savings
[AD=-773720] N74~19712

High freguency radio emission and reception by
forest trees and by helicopter using hybrid
electrosagnetic antenna couplers .
[AD=-773709) H74=-19822

Ar investlgation of airbkorne displays and controls

N74=19689

for Search 2nd Rescue (SAR). Volume E: Army
MEDEVAC avionics capability study
[(AD=773611] R74=2005%

bevelopment of thermally stable poly
(fluorcalkoxyphosphazene) transmission seals for
the UH-1 helicopter
[AD=773652] H74=-20080
The noise environment of a school classroon dus to
the operation of utility helicopters ==-—
acoustic measurements of helicopter noise during
flight over building
[NASA-TH=-X-T1957] H74=-2065%
ddvanced cancepts for rotary wing and V/5TOL
alrcraft escape systens
B74=-20766
Escape measures for combat helicopter craws
HT4=20770
Arpy autorotational accidents --- analysis of
factors contributing to helicopter accidents
R74=-20771
In=flight escape system for heavy helicopters
B74=-20772
Eogineering feasibility study of ultrasontic
applications for aircraft manufacture
[AD=-774305]
HEORISTIC METHODS
Brepch-and-bound and heuristic approaches to a
gsequencing problem vith teas-size requirenents
[P=5152} HT4=-20176
BIGH ALTITODE
Forecast of jet engine erhaust eaissions for
future high altitude commercial alrcraft

H74=-21084

A24=277113
BOLOGRAPHIC INTERPEROMERTRY
Rolographic studies of shock waves within
transonic fan rotors
[ASEE PAPER 74=GT=4§] AT4=-27439

F¥endestructive holographic techniques for
stryctures inspection ==-- in large airecraft
{AD=-774758) W74=21105
HOVERING
Repearch in the area of the aerodynanics ¢f rotors
and propellers

[AROD-T=3=23-E} N74=19668

A=20

SUBJECT INDEIX

Results and information obtained regarding
aerodynamic jet interference associated with the
bo 31 V/STOL jet transport aircraft amd their

—..-application to futura V/STOL development —--
lift loss in howering flight phase
EWASE-TT-F-15533]

HOVEEING STABILITY

The effect of velocity-depepdent pitching moments

on longitudinal stability =-- of STOL and VTOL

R74-20669

aircraft
ATU=-26047
BOBS
A design analysis of CH~54B main rotor hub
fabricated from composite materials
[AD-774270] H74~-20689

HOUMAN FACTORS ENGINEERING
A design study to standardize collective-gtick
cobtrois in US Aray helicopters: A Human
Factors Eogineering (HFE) evaluatiom
[aD-7736B8 ) N14~-19689
Developnent of design criteria for sensor displays
=== controls and man machine interfaces for
fixed aud rotary wing aircraft
[AD-774725]
HIDBAOLIC FLUIDS
Bodified centrifuge technigue for hydrolytic
stability of neopentyl polyol ester lubricants
ATH-25717

N78=-2104%

HYDROLISIS
Modified centrifuge technique for hydrolytic
stability of neopentyl polycl ester lubricants
R74-25117

|
ILIUSHIR AIRCRAFT
Automation of measurenents and of data processing
for experiments in an IL-18 aircraft laboratory
ATH~27884
INPACT DANAGE
Falcorry as a aeans of reducing bird-aircraft
strike hazards at Whiteman aAir Porce Base,
Missouri
[ap-774568]
IBFACT LOADS
Design of optimum structures to impulse type loading
[4IA4 PAPER T4=-3545]) AT4-26653
IN=-FLIGHT MONITORING CL
Advance airborne system for maintenance monitoring
f 5AE PALPER 730955) AT4-27255
Instrusentation for airbreathing propulsion;
Proceedings of the Symposzium, U.S. Naval
Postgraduate School, Monterey, Calif., September

19-21, 1972
A74-20293

Inatrusentation for in-flight deterwination of
steady-state and dynasic inlet performanca in
Bupersonic aircraft

H74-20682

AT4~2B286
Engine condition monitoring as a part of the
propulsion managenent concept
AT4-28314
Inflight engine condition monitoring system
L74=28315
4 systens engineering approach to effective engine
condition monitoring
AT4=28316

Engine condition monitor system to detect foreign
object dapags and crack development
A74=28320
The use of aagnetic recording in measureament
systens for in~flight measurements
A74~26033
¥ev developmenta in aircraft instrupentation =-=
onboard isgtruments for flight and engine
monltoring
AT4-28435

" INCOMPEBSSIBLE FLOW

A model of two-dimensional, incompressible flow
through a cascade of mirfoils with allowance for
the viacous dipplacenent effect
[ ASME FAPER T4=-5T-126] AT4-27022

A nuverical method for the deterpination of the
vortex sheet location behind a wing in™
incompressible f£low

[ FLR=TR-72091-0] N74-20642



SUBJECT INDEL

IXERTIAL NAVIGATION
The aeropedtical aspects of an emrployment of loran
C ahd Gsega =~--in conjulction with inertial
navigation
BTU-27097
INFRABED DETECTORS
Developnent and testing of a cadmium telluride
high temperature (750 F) infrared fire detecter
~== for detecting aircraft epgine fires
[AD=-773324]
INFRARED INSTRUKENTS
Developaent of EDT/1 for integral wing fue) tank
structures using infrared thermegraphy

N7u=18714

[aD=773466] N74=~20060
IALET FLOW
Automatic detection and suppression of inlet buzz
’ . A74-28313

Mirflow control system for supersonic inlets
[HASA-CASE-L1EW-11188-1] ETU-20646
IBSTBUMEHT ERRORS
Inflyence of neéasurement errors on the regression
relationships of engine characterlstics
: a74-25975
The problem of increasing the operational
precision of electrolytic sensors
. RT4-27898
Protection of 'an optical sensor against vibration
of the £fligbkt vehicle
aTH-27899
Systen for evaluation of F-13 inlet dynamic
distortion . -
r74-28287
INSTROMENT FLIGHT RULES
The Instrument Landing System for category I, 1I,
and Iil operation
. A7u=-27210
INSTRUMENT LANDING SYSTEAS
The Instrument Landing System for category I, II.
and IIX operation
rTR=-27210
Predictions of interference-reflection zones for
scunning beai instrument landing systeas
[aD-773822] N74-20235
prediction of optical landing guidance systen
performance ih Cat. 3-a minipun weather
{RD~773830] k
INTBGRAL EQUATIORS
i simple integral method for the caleulation of
thick axisymmetric turbulent boundary layers
' AT4-2B423

B74-20237

INTERFERERCE DRAG
aerodyhanic interference between fuselage and
1lifting jets emerging from its lower part ===
effect of two bigh velocity lifting jets om
ipduced lift and pitching Doments
. B74=~204813
INTERNATIONAL COQPERATLION - .
Aipha det - & German=French joint venture
B74=27520
Anglo-French collaboration - Qoncorde and
superscnic transport /26th Louls Plerict Lecture/
A74=-27591
INVISCID PLOW -
Theoretical solutiopn of bhigh subsonic flow past
tun-dixensional cascades of airfoils
[ASME PAPER T4-GT=-91] ATU-27474
Input description for Jameson's three~dimenalonal
transonic airfoll apalysis prograhl
[FASA-TR-X~T191%] " E7U-19640

JET AIBCHAPT
The growlog procedural problens of washing magmoth
alrcraft . .
[AIMA RPRPER 74-376]
HS.146 Progress report

A74=26683

© ATu=27634

Flight investigation of approach and flare from

aipulated breakout altitude of a subsonic Jjet

transpart and comparison with analytical nodels

[HASA-TH-D-?GHS] . N74=19672
pircraft/Stores compatibility Syaposium

Proceedings, Volume 1 === conference o review

geveloposnt of government and industrcy for

aircraft eguipoent design T

[ap=773813] FI4-19679

=21

JET FLAPES
dircraft/Stores Compatibility Symposium
proceedings, Yolume 3
[aD-773815) K74-19€80
pircraft/Stores Compatibility Symposiuk
Proceedings, volume &
[AD-773B14] NTh=19681

pevelopoent of NDT/I for inteyral Wwing fuel tank
structures using iafrared thermography

[ AD-773666 ] . H74-20060
Mircraft/Stores Compatibility Symposium

proceedings, volume 2

[AD-773814) N74-20676

JBET AXECRAFT HOISE

A solid-state convertcr for smeasurcsent of

aircraft noise and senic boou

R7U-26345

peveloping large-scale wavelike eddies and the
pear jet noise fisld

AT4-269L8
Systematic investigations in the field of noise
shielding
{OGLE PAPRR Th=021] A74-27365

Jet noise reduction technigue for military
reconpaissance/surveillance aircraft. Phase 1:
Bench/wind tunnel tests

[AD-TTLTLUE] K74-20691
JET BLAST EFPECTS
pirfield erosior cantrol for C-5A aircrafe
operations
{ AD-774484 ] N74-20904

JET ENGIKE FUELS
Fatigue strength of an aluminum alloy in petroleun
jet fuels at various temperatures

RT4-27072
The chenistry of fuel deposits and their precursoLs
[AD=T773630] N74-20399

JET ENGINES :
Noise measurements of the jei and piston engines
on the Lala-1 experimental aivplane

AT4-27296
Real-time simulakion of jet engines with digital
computer -
[ASHME PAFPER F4=5T=14] AT74=-27418

Engine condition monitor systep to detect foreign
object damage and crack developmrent
: AT4-28320
comparative appraisal of propulsion systems for
yroL=aircraft =-« functional description and
classification of aircraft Jet propulsion systens
. : N7U-20402
Basic research reguirenents for V/STOL propulsion
and d4rive-trdin codponents --- analysis of jet
engine operating parameters for axial and radial

turbines
N74-2CGH12
Miring of gas and air jets in jet engines
[Ap=-773508] N74-20450

Flexual rigidity of 2 thia walled build-up rotor
for jet engine, Measurspant by static load test
and vibration test and calculation by fihite
eletent method’
[HaL~-THR-329] . ATu=20572

digh temperature solid state pressure trausducers
for pilitary jet eugine environments
[AD~77U4753)

JET BIBAUST

Forecast of jet engine exhaust emissions for

future high altitude commercial aireraft

NI4=-21047

A74=27773

Jet engine exhaust enissions of high altitude
copuercial aircratt projected to 1990
[ BASA=~TH-X=~3007]

JET FLAPS s

A theoretical method for calculating the
aerodynamic characteristics of arbitary
jet-flapped wings. Velume T: The elepsentary’
vortey distribution jet-wing lifting surface
theory
[aB-773539)

prelipigary static tests of 2 simnlated
upper-surface blown jet—flap configuration
utiiizing a full-size turbofan engine
[ HASA-TN-X-71931]

presgure distribution of a twin-engine
upper-surface blown jet-flap weodel -=-- wind
tunnel tests to determine chordwise and spanwise
pressure distributions
[ BASA=TH~%=71937]

H4~20591

K74=19646

N74-=20638

K74=20655



- JET FLOW

JRT FLOR

Ao experimental study of the effect of a low speea
erternal flow om a coanda effect flap
[AD-774393 ] o .

- NH4=-20684

Aercdynamic interference between fuselage and
1ifting jets emerging from its lower part =-=-
effect of two high velocity lifting dets on
induced 1ift and pitching moments

HT4-20413

Results and information obtained regarding
aerodynarpic jet interference associated with the
Do 31 ¥/5T0L jet transport aircraft and their
application to future ¥/5T70L developnent ---
1ift loss in howering flight phase
[WRSA-TT-F-1553331]

JET LIFPT

Aerodynamic interference betveen fuselage and
lifting jets emerging from its lower part —--
effect of two high welocity lifting jets on
induced 1ift and pitching aoments

N74-2066%

BEA-20413
JET EIXING FLOW
¥iving of gas and air jets in jet engines
{AD-7739908) H74=200450

JOINTS (JUNCTIONS}
tdhesive bonding iucreases fatigue life of wing
joint
[AZAR PAPER 74=-382] ATU-26687
Peculiarities in pperation of the orienting system
for a T-airborne magnetometer
B74~21026

ERENEL PURCTIORS
&p oscillatory kernel function method for lifting
sarfaces in mixed transonic flow
[AIAA PAPER 74-359]
LANIRATES

Adbhesively bonded laminated metal structutce

B74~ 26669

[ SAE PAPER 740259 ] A74=27510
A design analysis of CH~548 pain rotor bob
fabricated from composite materials
[(AD-7T74270] ¥7u-2068%9
LANDING AIDS
Kaclear instrument landing systen
[5AN~-B28-2] H74~20232

Eicrowave landing system (ML5) development plan as
proposed by Raytheon during the technigue
analysis and contract defimition phase of the
pational MLS development program. vVolume 3:
1.1.1 pexformance validation
[2D~773223] F7T4-20233
&n exparimentally based prediction of the static
perforpunce in the vertical direction of an airp
cushion landing systenm
[AD-77T4387 ] N74-20685
Static two dimensional performance of a cushion
fed air cashion landing systom
[AD-T774394 ] WT4=20685
Landing rates for mixed STOL and CTGL traffic
[HASA-TR=-D-75666 ] ¥74~21290
LANDING GEAR
Drop testing paval aircraft and the ¥SD landing
gear dynamic test facility
[ATIAA PAPER 74-343] aTH-~26658
Determipation of the forces in the kinematic pairs
of a landing gear mechanism
[AD-773877]
LABDIRG INSTHUNEETS
The Instrument Landing Syste=z for category I, IX,
apd III operation

RT4-19678

ATY4-27210
LAXRTNG LOADS
Design of optimum structures to impulse type loading
[2Ika PAPER 74-345) AT4-26659
LANDING SINULATION
‘& study of vertical aotien requirepents for
landing simulation

ATa=25971
LANDING SITES
Selection of landing fields =-- for group
disposition aircraft and helicopters
[ap~-772051} Nia-19894

A=22

SUBJECT INDEIX

Airfield erosion control for C-5A aircraft
operations - N
[AD~-774485]

LASRE DOPPLER YELOCIMETEES

A two-corponent laser Doppler velocimeter for

periodic flow fields

E7L—-20504

ATL-26916
LASERS
Ose of lager-powered optical proxiaity probe in
advanced turbofan engine developaent
ATY4—-28303
LATEBAL STABILITY
Bstimates of the lateral-directiona} stability
derivatives of a belicopter from'flight
Reasurenents
{ BRC-13882 ] N74-19662
Effect of trailing-edge flap deflecticn on the
lateral and longitudinal-stability
characteristics of a supersenic transgort model
having a higbly-swept arrow wing
[KASA-TK-X-71936) T H74=20652
Lateral static apd dynamic aerodynasic paraameters
of the Kestrel aircraft (L¥-61) extracted from
flight data
[BASA~THN~D~7455 ]
LAR (JURISPRUDEBNCE)
Folse limit values in the case of aircraft ---
under German law
{DGLE PAPER 74-015]
LEADING BDGES
¥ind tunpel tests of a full-scale model of a light
twin-engine airplane with fixed auxiliary
airfoil or leading-edge slot
[NASA~TH~D-7474 ] HTU-19665
The power profile — a new type of airfoil ---
airfoil vwith blunt leading edge and two wall
jets near the trailing edge
{AD-T73655]
LENGTH
Short haul aircraft adaptation to the use of short
landing fields

RT4-20666

47427163

W74=19650

N74-20411
LI¥E SOUPPOBT SYISTEMS
Integrated life support system: Design study
medinp STOL tramsport
(aD~773589}
LIFT .
Minitua ipduced drag of wings with given 1ift and
root~bending mament

N74-19683

ATuU=25707
Lift and moment prediction for an oscillating
airfoil with a moving separation point
[ASHE PAPER TM-GT“ZS] A74=-27426
Rerodynamic interferemce betwmen fuselage and
lifting jets eaerging from its lover part —--
effect of two bhigh velocity lifting jets on
induced lift and pitchimg roments
NF4-20413
darodypamnics aof channel and ring wings ===
developaent of deflected streamtube theory and
lifting arc theory for channel wings
N74-20648
LIPT AIGHENTATION
Find tunnel investigation of a large-scale
semispan nodel with an unswept wing and an
upper=~surface blown jet flat
[ NASA-TH=D=7526] H74-19663
Investigation of the relative merits of different
pover plants for STOL-aircraft with blowns flap
application --- analysis of design requirements
for self-sustaiped gas supply systens
K74=~20U406
theoretical and experimental investigation of
the external-flow, jet-augmented flap =--=-
development of semi-empirical method for
predicting performance characteristics

b

HNT4-204G7
The development of an integrated propulsion systen
£or jet STOL £light research --- performance
tests of augmentor-wing powered lift concept
N74-20429

Preliminary static tests of a simulated
upper—-surface blovn jet-flap configquration
utilizing a full-size turbofan engine

-[NASA-TH-I-71931] W74-20538
dcoustic loads on an externally blown flap systen

due to impingement of a TP-34 jet engine exhaust

ENASA-TH-X~-T1950) N74-20651



SUBJECT INDEX

Pressure distributiom of a twin-engine
upper-surface blown jet-flap nodel ===~ wind
tunmel tests to determine chordwise and spanwise
pressure distributions o ' ' !
[NASL-TB-X=71937] : )

 Free-fiight wind tunnel investigation of a°
four-engine sweptwing upper-surface blown
transport configuration
[ NASA-TH-Y-71932]
LIFT PANS : C

Integrated propulsion systemns for ¥/STOL transperts
[ASHE PAPER,J4-GP=118]) © A74=27486

Integrated propulsion/energy transfer control
systeds for lift-far ¥v/STOL aircraft —««
reduction of total propulsion systenm and control
systen installation requirements

R74=20655

| K74-20656

NT4<20416
Thrust perforpance of podded lifi-fans il crossflow
ww= gffect of increasing cross flow velocity on
thrust deterioration .
. R74=20420
LIFTING BODIES ) o :
in oscillatoiy kernel function sethod for lifting
surfaces io mixed traososic flow
[ ATA2 PAPER 74-359] . AT784-26669
Suppressica of flwiter on interfering lifting '
surfaces By the usé of active contrels :
[AIAA PAPER 74-804] T A74-26703
on calculation of induced drag and conditions
downstrean of a lifting wing ' i
; SR AT4= 27846
application’ of unsteady lifting surface theory teo
propellers in forward flight ’
LaIia PRPER -T4-419])
Some extensions of thin-shock-laYer theeocy

174-2816%

R74~28419
Minipum induced drag of non-planar ground effect
wings with small tip clearance : )
AT4~28421
LIFTING ROIORS .
Bffect of spanwise load-correlation on roter blade
flapping
[AIRh PAPER 74-418]
LIGH? AIRCEAFT
_ Quieter propellars for general aviation = Present
sitnation, Euture eutlook - '
[DGLE PAPER 74-023] ) LT4=27366
Wiznd tunnel tests of a full-scale model of a light
twin-engine airplane with fixed aunxiliary
airfoil or leading-edge slo
(EASR-TH-D-?H?#] : H78-19665
Exploratory tests of a simple aero-nechanical ride
confort systen for lightly loaded aircraft ===
evaluation of gust alleviating' aircraft control
gurfaces s T
[NASA=TH-I-71521]
LIGHT EMITTIEG DIOPES .
Solid state vertical scale. instruments --= for
aircraft light emitting dicde displays

ATU=26T14

K74-20657

A74=26965
LIGHTHILI METHGD T
on the flow field of a rapidly epacillating airfeil
in a supetsopic flow . T
: ’ “hAT7uU=26960
LIQWIL EYDROGEN v e o T
prospects for liguid hydrogen fpeled copmercidl
aircraft _ o o o
[PR=-37} e
LOADS (FORCES) | o v
The Do 31 landing loads during vertical landing
and their consequeaces for future V/S5TOL )
* " developments .
[ FASA-TI=F=15532]
LOGISTICS MRNAGEMENT . .
Major Ftem Special Study (HISS), CH~474 xotary
wing head PWIZ ' '
[aD=T773718] o
Major 1ltem Special study (MISS), CH-U472 s
alternating generator -=+ preduct quality
. .control and cost savings o :
ST LAD=773720]
LONGBROES i
Deterbination of the shear stresses in spar walls
in the design of a wing on the Pasis of a plate
apalogy ' : T

T, IW74s20647

WT4~20668

H74-19691

a

a74-25984

H78-19712
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BAN BACHINE SYSTENS

LONGITUDINAL STABILITY
The effect of ‘welocity-dependent pitching soments
oo longitudinal stahility --- of STOL and ¥IOL
aircraft
: ATU-26047
Effect of trailing-edge flap deflection on the
lateral and longitudinal-stability
characteristics of a supersonic transport model
having a bighly-swept arrow wing
[ HASA-TH-X-71936] - BT4=-20652
Deternination of the derivatives of longitudinal
motion of an aircraft from flight data by a
model with automatic parameter adjustment
[ ESRO-TT-8] A74-20675
in analysis of the longitudinal dypamics of a STOL
transpect in landing approach
[AD=7T74434]
LORAN C C
The loran C procedure

N74-20696

AT74=27095
The aeronavtical aspects of an employment of loran
¢ and Omega —-- in conjunction with ipertial
pavigation
ATU-27097
ieronauntical aspects of the employment of Omega
and loran C in general aviatiom
AT4-270Q98
LOW SPEED
Low speed turbine gear box
R74-20U418
LOW SPEED STABILITY
some aspects of airfoil stall in low-speed flow
ATY-2TBUG
LOi'THBUST PROPOLSIQHN
Two surprises for the Hanover exposition: Thrust
gondola 5¢ B5, Faoliner - Porsche of the air
a74-28351
LUBRICATING OILS
modified ceantrifuge technique for hydrolytic
stability of seopentyl polycl ester iubricants
BT4-25T17
current state of development of lubricating oils
for aircraft turbine engines
i A74-28434
spectroscopic analysis of wear metals based on the
exaninationof oil from aircraft engines
[ ESRO-2T-23]
LUBRICATION SYSTEMS
Lubricating systems of gas turbine engines -=-=
design of lubricating systens for aircraft gas
turbine engines :
[ AD=773493]

¥74-21080

N74=-20161

MACHINIRG
fonfluence of the method of hole machining on the
‘fatigue strength of aircraft structural materials
' A74=-27303
HAGHEBTIC FIELDS
Maghetometers --- including rubidinn, towed,
gquantup, and T-aicborne designs
[JPRS=616236])
BAGNBTIC BECOBDING .
The use of mpagnetic recording in measurement
systens for in-flight measurements

NT4=21022

AT4-2B433
HAGNETOMETERS
- Magnetometers === including rubldiume, towved,
guantun, and T-airbormne designs
. [JPB5-616361] ' H14~21022
Peculiarities in operation of the orienting systes
for a T=airborne magnetopeter !
N74-21026
construction of differentiating devices for an
airborne magnetometer
. NT4-21027
Determining the accuracy ip registry by highly
sensitive airborie magnetcpeters
‘ N74-21028
MA¥ MACHIKE STSTEMS . ‘
Developnent of design criteria for sensor displays
=-—~ coptrols and ndn pachipe interfaces f£or
ti%ed and rotary wing aircraft '

[aD=T774725] K74~21049



MAFAGEMERST PLANWING

EANAGEMENT PLANNING
Legal aund institotional analysis of aircraft and
airport noise and apportionment of authority
between Federal, State, 4and local governments

[PB~225149/UGA ] NT4=-19898
1 passault Dossier; Aircraft acquisition in France
[AD=T74598 ) N74=-20681

MARITIME SAYBLLITES
Havy s Tleet Satellite and GAPFILLER Satellite
Communications programs
L74-27137
BASS
Determination of the effects of mass and stiffness
on the vibration response of ribbed panels
sub jected to random acoustic noise
[AD-774436]
MASS TBANSFER
Heat and @ass trapsfer in aircraft propulsien
[ETS/73/55]) H74-21591
BATERIALS BHANDLING
Use of centainers and pallets in air carge transport
AT4=27295

N74-21568

BATERIALS TBSTS
Research toward development feasibility of anm
ajvanced technology V/STOL propeller systea ---
development and evaluation ¢of boron-aluminum
cospound for propeller blades
N74=-204104
Effects of helicopter erternal loads on sling
properciies --- analysis of enviroomental factors
cohtributing to failure of webbing on slings
[aD-774267) N74-20590
HATHERMATICAL NODELS
Identification of aircraft stability and control
paraseters using hierarchical state estimation
A74-25759
inalysis of crack propagation under warjable
arplitude loading wsing the Willenborg
retardation aodel
[AIAA PAPER 74-369] L74=-26677
beveloping large-scale wavelike eddies and the
near jet noise field
B7U~26948
4 model of coovex programming for turbojet main
parameter Selection optimization
[ASHE PAPER T74-GT-79) A74~27466
Prankfurt's scheduled traffic mathematically
analyzed
B74-27776
Cumulative Ffatigue damage theory and models
[AD-T?4529)
MEASDRING INSTRUHBENTS
Instrumentation for airbreathing propulsicn;
Proceedings of the Symposiuvm, U.S5. Waval
Postgraduate School, Nonterey, Calif., Septenber
te-21, 1972

B7U4-21569

R74-28283
Instrusentation for in-flight determination of
steady-state and dynamic inlet perforrance in
supersonic aircraft
AT4=~28286
MECHANICAL DRIVES
Ipfluence of ®easuredMent errors on the regression
relationships of engine characteristics

. ATH-25979
Lockheed 5-34 Viking = The integrated arive
generator
B74-27¢13
Aircraft engine and accessory drives and flange
stapdards
[SLE AIR 116D a] A74=-27257

Developoent of thermally stable poly
{fluarocalkoxyphosphazene) transmission seals for
the Od-1 helicopter
[AD-773652]

Low speed turbine gear box

H74~20080

N74=-20418
MERIDIONAL FLOW
Experimental investigations of strongly swept
turbine cascades with low Speed fiow
AT74=28457
METAL FPATIGODE
Hethods for amalyzing fatigue crack growth rate
behavior associated with flight-by-flight loading
[AILA PAPER T4-367] 3Th~-26675
A wnified engineering approach to the prediction
of oultiaxial Fatigue fracture of aircratt
structures

[AIahr PAPER 74-815] LT4=-26711

a=-24

SUBJRCT INDEX

Fatigue streagth of an alupinum alloy in petroleun
jet fuels at various -temperatures
o - - AT7u4-27078
Ipfluence of the method of hole vachining on the
fatigue strength of alrcraft structural materials
AT4-27303
Geometrical study of the conditions of initiation
of sudden cracks of guasi-brittle type
' A74-28526
BETAL IORS . . .
Thick ion-vapor-deposited aluminum coatings for
irregularly shaped aircraft and spacecraft parts
AT4=-25813
BMETAL PARTICLRS
Spectroscopic abnalysis of wear metals based on the
eXabination of oil from aircraft engines
[BSRO=TT~23]
HETAL PLATES
advanced Metallic Air Vehicle Structure Program
[AXAA PRPER T4-336] . 2T4=-26651
Haterial selection and evaluation for advabced
metallic aircraft structures
[AIAA PAPER 74-373} :
BETAL SHERTS .
Material thickness control through process
refinedent - '
[2IAA PAPER T4-375}
HETAL WORKING
Material thickmess control through procass
refinenent
[AIAA PAPRR T4-375]
BETAL-KETIAL BONDIKNG
Adhesively bonded laminated metal structure
[ 52E PRPER 750259)]
BETEOROLOGICAL PARAMETERS
Automation of measurements and of data processing
for experiments in an Ii-18 aircraft laboratory
A74=-27984
Calculation of the geohetrical propagation of the
sonic boow aleng the flight path on the ground
under real atmospheric copditions.with wind ---
examining longitudinal focalization and
extinction points
[15L=37/72]
HAETROLOGY
Engine aids and the metrologist synirome -—-
eoverinstrumentation in aircraft engine
nonitoxing systems

NT74-21080

A704-26680
A7U-266682

A74=26682

RAT4=-27510

W74-20673

A74-28318
BICRONAVE RQUIPNENT -

dicrovave landing system (HLS) developaent plan as
proposed by Raytheon during the techaigue
analysis and contract definition phase of the
naticnal ALS development progran. Volume 33
1-t.1 performance walidation
[ap-773223] . - N74-20233

Predictions of interference~reflection zones for
scanning beam instrument landing systenms
{AD~773822}

MICHOWAVE SCATTERING ]

Predictions of interference-reflection zones for
scanning bean instrument landing systews
[AD-773822]

AILITARY AIRCRAFT

Drop testing naval aircraft and the ¥SD. landing
gear dynamic test facility -

[AI22 PAPER 74-343] T A74=-26658

Confidence assessment of pilitary airframe cost
predictions --- for cost overrun elimination

ATY=26874

Flight coptrol systen advances for near-future
wilitary aircraft -
[ SAE PAPER 730987] A74=-27252

Engine zensory reguirements for energy nanagement

' - AT4-28311

Studies of the Aray aviation (¥/5TOL) environment.
Report no. 9: Classification and world
distribution of vegetation relative to ¥/5T0OL
aircraft operations ~-- effects of enviromment
on ¥/5T0L aircraft operation
[ap-273734) - B4-19676

4 design study to standardize collective-stick
controls in US Army helicopters: A Huban
Pactors Engineering (HFE) evaluation
[AD=773688] ' N74-19689

Optimue engines for military ¥/STOL aircraft —--
effect of military operational requirezents on
propulsion system configurations

N74-20235

NT4-20235

RI4-20403



SUBJECT INDEX

Exterpal store effects on the stability of fighter
and interceptor airplanes --- application to
military alrcraft sission raguirepents
[HASA-TH-E~T71935] N7U~20658

Falconry as a means of reducing bird-ajrcraft
strike hazards at ®hiteman iir Force Base,
Missouri
[Ap=TT4566] BTU=20682

High temperature soclld state pressure transducers
for military jet engine environments
[hD-774753] .

BILITAEY HELICOPTBRS
" Phe comcept ef the WG-13 === sWall twin engined
helicopter for light tactical support

K74-21047

AT4-26565

The design of the §G-13 --~ spall tactical
gultipurpese tuin engined belicopter
- ATU-26566
The developnent of the We-13 --- hellcopter
progran Babagement, sanlfacture and flight testing
ATH-26567
Fluid power and comtrol regquiremedts for the U.S.
irmy heavy lift helicopter
[SAE PAPER 730588]
pevelopment of design, test, apnd acceptance
criteria for Arpy helicopter transparekt

ATu-27253

edclosures
[AD=772936] ATL=-12675
Effects of bhelicopter external loads on sling

properties --- analysis of environmental factors
contributing to failure of webbking.on slings
(ap-778267] ATu4-20690
Ship~helicopter system analysis
[AD=-7T4764]
BILLING (MACHIBING)
Material thickness control through process
refinemant
. {BIAA PRPEE T4=375)
BINICOMPUTERS
Modularized instrument system for turbojet eagine
test facilities :

HT4-21629
ATU-26682

AT74-28296
BININGH DHAG
Minimun induced drag of wings
root-bending roment

with given Iift and

- A74=25747
winimom induced drag of pop-planar ground effect
wings with swmall tip clearance
ATR-28427
A0LYICHANNEL CORNUNICATION
access control technigues for
conpubications systeas
[AIA2 DIBER 74-441]
MULTIPLEXLSE . :
predictions of interference~reflection zones for
 scanplng beam instrument landing systens
[ AD-773822] .

N
NACELLES

calcunlation procedures for potential and viscous
flow solutions for engine inlets
[ASHE PAPER T4=-6T-3]

ohe 727 airplane side inlet lowv-speed pecformance
confirmation nodel test for refanned JT8D engines

- [nLSA-CE-134609] N R74-20661

cruise drag results fron high speed wind tuarel
tests of NASA Befan JT8D engine nacelles on the
Boeing 727-200

satellite mobile

L14-27811

R74-20235

[UASA-CR-1345Q6] NTg-20672
SAVIGATION AIDS )
" 7The loran ¢ procedure
AT74-27095
sutonated piloting of heavy air¢raft --- Russian
book
E74-26075

SAVIGATION IHSTEUNEETS
aercnauticel aspects of the enployment of Ozsga
and loram C in gemeral aviatilon

. AT4~27098
NICKEL STEELS _ )
Evalunation of damage telerance in aircraft
structures
A74-26661

[AT2ZL PAPER Tu4~347]

A74-2T811-

a=25

WOBDESTRUCTIVE TESTS

NOISE (SOURD)

peterpination of the effects of pass and stiffpess
on tbe vibration response of ribbed panels
subjected to randenm acoustic noise
[AD-TTU436]

MOISE INTERSITY

Compents cohderning hoise indices /results of the
study of aircraft noise in Munich conducted by
the German Research Community are taken ipto
account/

[DELR FaPiR T4-014] ATU-27367

Legal and institutional analysis of aircraft .and
airport noise and apportionpent of authority
between Federal, State, and local governmendis
[ PR=225H49/0G5 } N74=-19898

The poise enviroament of a school classroow due to
the operation of wkility helicgpters --=
acoustic measurekents of helicopter poise during
flight over building
[ HASA-TH~X~71957}

Effect of advanced aircraft noise reduckion
technology oo the 1990 projected noise
enviconment around fatrick Henrcy Rirpert ---—
developnent of aoise exposure forecast Contours
for projected traffic voluee and alrcraft types
[ HASRA-TH#-2-71953} HT4-20660

The effect of engine component noise on ¥/5T0L
aircraft neise contours
[ NASA~CR-114687]

¥0ISE POLLUTION

Legal and institutiomal analysis of aireraft and
airport noise and apportioneent of authority
between Federal, State, and lecal governments
[PB-2251H9/46&] ¥74-19898

Effect of advanced aircraft poise reduction
techbnology on the 1990 projected noise
environgent around Patrick Henry Airport --=-
developaent of holse exposure forecast contours
for projected trafiic volume and aircraft types

A74-21568

H74=-20659

N74-20667

[ NASA-TM-L-T1553] ¥74-20660
Effects of a traffic noise backgrourd ob

judgements of aircraft noise

(HLSA-TH-I‘TTBBS] HT74~21308

¥OISE BEDUCTION
¥oise phenomena in the case of helicopter rotoers
and possibilities for noise raduction
[DGLE PAPEER 74-024] AT4=27364
Systematic investigations in the field of noise
shielding
[DGLE PAPER 74-021] ATH-27365
Quieter propellers for general aviation - Present
situation, future outlock
[DGLR PAPER 74-023] AT4-27366
Two surgrises for the Hanover exposition: Thrust
gondcla 56 85, Panliner - Porsche of the air
A74-28351
Some engine ard aircraft design considerations
affecting noise === applicatien to copventional
short range aireraft for operation from short
and mediawm length runways '
. R7T4=-20421
Phe influence of noise reguiresents on sTOL
aircraft engine design --- analysis of
acceptable noise levels for short takeoff
aircraft operating in congested areas
NT4-20423
p-fan propulsion for short haul transportg —-~-—
application of variable thrust fans for aircraft
and engine noise reductien

. NTh=20424
Jet poise reducticn techmigue for gilitary
recopnaissance/sucveillance aircratt. Phase 1:
pench/wind tunnel tests
[AD-774748) NT4=20691

HOBEHCLATUERES '
Nomenclature and abbreviations, flight deck area
[SRE A5 425 B) AT4=27263
BONDESTRUCTIVE TESTS
Effects of fabrication defects on beronsepoky
composites . '
[hIAX PAPER T4-352) ATU-26664
fesidual stresses ih gas turbine engine coaponents
fros Barkhausen noise analysis .
[ASHE PAPER T4-GT-51] AG-27454
parameter selection for maltiple fault diagnostics
of gas turbine engises

[ASEE PAPER TH-GT-62] ATY-27T452



N¥ORLIWEAR BQUATIONS

Development of NDT/T for ibtegral wing fuel taak
structurfes using infrared thereography
[AD-773466 ] _ . . N74-20060
Wondestiuctive holographic technigies for
structures inspection === in large aircraft
[3D=774758 ) ¥74~21105
ROBLIKRAR BQUATIDES
Solution of the nop-linear differential equations
for finite bending of a thin-walled tube by
parameter differentiation
A74=2B420
NONLINEAE PROGHAMNIRG
24 model of convex prograsaing for turbojet main
paraseter selection optimization

{ASHE PAFER T4~G6T-79] AT4=27466
HORTHEOP AIRCRAPT
1¥-17 evolved from previous data base ~—— Northrop

trainersfighter prototype
A74-27848
NOCLEAR BADIATION
Nuclear instrusent landing system
[548-B28-2] N74~-20232

OBLIQUE SBOCK WAVES
Scme ertensions of thin-shock-layer theory
RT5~28419
OH~6 HELICOPTER
Component noise variables of a light observation
bhelicopter
ENASA-CH=-114761) AT4~-20662
OMEGA BAVIGATION SYSTEM
The aerobnawutical aspects of ace enployrent of loran
¢ and Omega ~-= in conjunction with ipertial
pavigation
B7G-27097
deronautical aspects of the employment of opega
and loran C in general aviation
AT4=-27098

OPTICAL HBASUBEMEKRT
Use of laser-powered optical proxiamity probe in
advanced turbcfan engine developnent
374=-28303
QPTICAL MEASUBING INSTRUMRNTS
Protection of an optical sensor agalnat wvibration
of the flight vehicle

aT4-274%49

OPTIKIZATION
Desivn of optimup structures to impulse type loading
[A1bA PAPER 74=-345] A74-26659

L conparison of two types of structural
pptinization procedures tor satisfying flutter
reguiresents
[AL4L PAPER 744051 A74-26704
4 model of convex programning for turbojet nain
paraketer selection optimizatian

[ASHE PAPER TY~GT-79] AT74-27466
Optizal aercelastic design of ap oblique wing
structure
[AT23 PLPE)L T4=-349] AT4=28173
ORDHANCE

lircraft/Stores Compatibility Symposium
proceedings, VYolupe 2
{AD~7738B14] HIU-20676
OX¥GEN SUPPLY EQUIPHBMZT
Portable chenical oxygen
[SLE A5 1303] ATY=2T7264

£=~1127 AIBCRAPRT
Lateral static and Aynagic derodynapic parametars
of the Kestrel aircraft {3V-64) extracted frop
flight data
[NAS&~TN-D-7H55] K74-20666
PABAVIA MILITARY AIRCHAPT
BRCA prepares for flight test —-- Multi-Eole
Combat Aircraft
AT4~26416
PANELS
¥Yetigue bebaviour of hat section stripger
stiffened panels compressed in the post-backling
Tanga
[(ADp=773672) H74-20579
Determination of the effects of mass and stiffness
on the vibration response of ribbed panels
subjected to random acoustic noise
[AD=774436 ] N74-21568

A-26

SUBJECT INDEX

PASSENGER AIBCRAFT
HS.146 progress report

) T aT9-27634
dircraft requirements for low/wediung density, narkets
{ HASA-CR-137373] . CHT4=~19651

PASSENGERS ;
Technolagy of passenger clearance in 'air
transportation using various clearance methods
. .. AT4-27211
FCM TELEMETRY ! N :
The use of pagnetic recording in beasurenent
systens for in-flight measureaents '
AT4-28833
PERFORMANCE ” . o
#icrovave landing systea (HLS) developaent plan as
proposed by Raytheon during the techniguna-
analysis and contract definition phase of the
hational MLS development prograp. Volome 3:°
1.%1.1 performance validation =
[ap~-773223] 7 | NT4=20233
PERFORNANCE PREDICTION ' o ’
Full scale fatigue requiresents for rational
fatigue life prediction )
R74-19657
FPERFORNANCE TESTS i '
Tupolev 144 and Concorde: ' The official’
perfcrrances are compared for the first tine
[HASA-TT~F-15446 ] . NT4=19661
air cushiop landing asystem performance onm a = -
tenth-scale modél Jindivik Rpv

[AD=7704389] T ORTU=-20683
PHOTORLECTRIC CBLLS
The problem of increasing the operatiobal
precizion of electrolytic sensars
B74=-27894

PHOTOEETERS
Develophent and testing of a cadmiom telluride
high temperature (750 F} infrared fire detector
=== for detecting aircraft engine fires
[AD-T7733264] .. BR74=719714
PIEZOELECTRIC GAGES . :
Aircraft on-board eguipment for dynaxnic
beagurements ¥ith piezoelectric sensors
AT4=27293
PILOT PERFORMANCE
hdvanced instructional provisions and awtomated
performance aeasuresent s
. AT#=25973
In-fligrt performance of civilian pilots using
voving-aircraft and aoving-horizon attitnde
indicators
[ap-773450] - NT4-20054
PILOT TBAYNIRG
Increnebtal transfer efifectiveness of a
ground-based general aviation trafner
474=-25969
L study of vertical motion requirements for
landing simulation
_ ATH=25471
Advanced instructional provisions and automated
perfornance neasurement
L74-25973
PISTON ENGINES '
Noise measurements of the Jet and piston engines
on the Lala=-1 experimental airplane
A74~272%6
PISTONS
dirflow contrel system for supersomic inlets
[BAsA-CRSE-LEW-11188-1] © N74=~20646
PITCHING HOKENMTS o
The effect of veloclty-dependent pitching noments
on longitudinal stability --- of STOL and V7oL
aircraft
A79-260Q47
mmﬂmncnwﬂumﬁbumwfmﬂweud
1ifting jets emerging from its lower PACEL ===
effect of two high velocity lifting jets on
induced 1ift and pitching moments
B74=-20413
PLASTIC AIECEAFT STRUCTURES
Effects of fabrication defects on boron/sepoxy
conposites
[RIAA PAPEE 74-352) ATH=26664
ddvinced composite lattice strusture for laproved
structural ipteqrity
[AIad PAPER 74-357] ’ A79-26667
Developnent and problems of testing prepregs for
the Czaechoslovakian aircraft industry
AT4~2B528



SUBJECT IRDEI

PLASTIC PLOR
Geometrical study of the comditions of initiation
of suddeh cracks of quasi-brittle type
. ATU=2B526
PLATE TEEORY
Detersination of the shear stresses ip spar walls
in the design of a wing op the basis of a plate

analagy
- AT4-25980
PODS (EXTRHEAL STORES)
Technical and operational aspecta of
erterpally-pounted aircraft eguipaent
' ¥70-21614

POLLUTION COHTHOL
Porecast of jet engine exhaust enissions for
foture high altitude commercial aircrafi
o A78-27773
PORODS WALLS . . :
Some tupnel-wall effects oa transonic flutter —-
frop Boeing 55T model tests
{AI1A PAPER Ti-406]
PORTABLE BQUIPHMENT
Portable chemical oxyger
[SaE A5 1303)
POSITION RRBEORS .
The problem of increasing the operational
precision of electrolytic sensors

ATL=-26705

AT4-27264

a74-27898
POTENTIAL FLOW
Calculation procedures for potential and viscous
flow solutions for engile inlets
[ASME PAPEE Th-GT=3}
PREDICTION ALNALYSIS TRCHEIQUES
hnalysis of crack propagaticn under variable
applitude loading using the willenborg
retardation model
[AIah PAPER T4-369) AT74=26677
confidence ascesswent of military airfrage Cost
predictions =-= for cost overruh elimipation

274~27611

AT4-26874
'PREFLIGRET ANALYSIS
Preflight test simulation of superimposed
integrated trajectory erLlor displays
[AD-733823} N74-19687
PREIMPREGHATION

Developwent and problems of testing prepregs for
the Czechoslovakian aircraft industry

L74-28528
PRESSURE DISTRIBOTION . -
Inverse transonic flow calculations using
ezperipeptal pressure distribotions
A74-28050
pirect calculatiom of airfoils from pressure
digtribution
[HaSA-TT—?—iSﬂJ?] N74-196081

¥/5T01 deflector dnct profile study --- analysis
of back pressure gradient in ducted flow of
exhaust gases against 1ift fan
W74-20417
Pressure distribution of a twin-engine
upper-surface hlowd jet-flap model ==~ wind
tunnel tests to determine chordwise and spanvwise
pressure 4istributions .
{EASA-TB-Z-71937] A74-20655
Addition of an arbitrary body analysis capability
to the Poeing TER 236 finite element comptuter
prograk
[ap=-774430)
PRESSURE GRADIERTS .
¥/570l deflector duct profile study ~—- analysis
of back pressure gradient in ducted flow of
exhaust gases against 1lift fan

N74-2063984

T

NTU=-206417
PRESSURE SBWSORS
& review of aircraft peasuremelt techniques -=-
data op digital voltmeters, pressiure standards
and onboard tensometer eguipment

. A749-28436
High tebperature 801id state pressure transducers
for military jet engine ebvirenments s
[aP-774753] NT4=-21047

PRESSURIZED CABIN3
Lockheed S=3A Viking - Bir conditioning and
" pressurisation systeas
. a74-27016
FRODUCTION MANAGREEET
‘alpha Jet - 3 Gersan-Freach joint venture
. A74-27520

a-27

PROPULSION SISTER CONFIGURATIOBS

L Dassault Dossier:
{AD-774598]
PROJECT BAHMAGEMEHT
The development of the WG-13 --- helicopter
progras Banagedsent, panufacture and flight testing
A74-26567

Aircraft acguisition io France
¥74-20681

FEROPELLER BLADES
The dynamic stability of wing-nounted engine
installations for turboprop-powered aircraft
[ASAE PAPER 74=GT-52] A74-27445
 Application of unsteady lifting surface theory to
propellers ion forward flight
[AIAL PAPER U4-4191] A74=28169
Besearch tovard development feasibility of an
advapced techoology V/5TOL propeller system =-=
developnent and evaluation of horon-aluminum
conpound for propeller blades
R74-20014
PROPELLER DRIVE :
Propellers at present and in the foture
ATG-27297
PROPELLER EFFICIENCY
guieter propellers for general aviatioh - Present
situation, future outlook
{DGLE PAPER 74-023]
PROPELLER PANS .
g-fan propulsion for short haul transports ---
application of variable thrust fans for aircraft
and ehgine noise reduction

ATH=27366

RTU-20524
PEQPULSIOR SYSTEM CONFIGUEATIONS
NEPCOKP - The Havy Engine Performance Prograg
[ASME FAPER T4-GT=83] AT4-27469
Integrated propulsiod systems for V/5T0L transports
[ASME PAPER 76-GT-118] A74-27486
¥/5T0L propulsion systems === conference on
propulsion systea design, configuration, and
perforasance for vertical and short takaoff
alrcraft
[ 3GART=-CP-135] K74-20401
Comparative appraisal of propulsion systems for
¥ToL-aircraft =-- fupctional description and
classification of aircraft jet propulsion systems
NT74=-20402
Optimon engines for mititary ¥/STOL aircraft —--
eifect of military operational requiremepts om’
mwﬂﬂnsEmanHWHMM
N74=-20403
Integrated propulsion/ebergy transfer control
systeas for lift-fan V/5TOL aircraft =-—-
reduction of total propulsion system and control
systen installation requirements
NTU=20416
Low speed turbine gear bex
N74~-20818
compact thrust augmentors for ¥/STOL aircraft —-=
propalsion system configuration for V/STOL and
cruise flight using one engine
N74=2G415
cost of ownership for propulsion systen of povered
1ift aircraft =-—-- effects of development,
acquisition, operation, and maintenance on
aircraft engine cost factors
NTH=-20427
Propulsion systes of the ¥J 101 C VTOL alrcraft:
Philosophy and practical experience ---
optimization of vertical takeoff aircraft
airframe and engine
: NT4-20u28
fhe development of an integrated propulsion system
for jet STOL flight research --- pecforaance
tests of augmentor-wing povered lift concept
. N74-20429
Problems of V/5TOL aircraft conoected with the
propulsion system as erperienced on the Do 31
erperiaental transport aircraft
B74-20830
Pegasus engine operating experience in the Barrier
Aircraft --- analysis of requirements for
aircraft engine for V/STOL clese combat
application
NT4=20631
The developmeat and flight testind of the
propulsion system of the VAR 191 B ¥/5TOL strike
and reconnaissance aircraft
R74-20432



PROPULSIOR S5YSTEN PERFORNANCE

_Problem of the application of turbofan engines in
air transport. Methods of increase in
efficieocy of turbofan engine with high bypass
ratios
[AD-7732%2}- - - - - =

PRQFULSION SYSTEM PERFORNANCE
GE continees CF6 family growith -=-- high bypass
ratio turbofan engine development

N74- 20453

A74=-26398
Complete mechanical energy utilization in
aercpautical propulsion systems
374-27611
Research instrumentation regquirements for
flight/vind-tunnel tests of the ¥YF-12 propulsion
system and related flight experience
AT0~28285
Instrumentation for in~flight deternination of
steady-state acd dynasic inlet performance in
supersonic aircraft
L74=28286
Engine coodition monitoring as a part of the
propulsion nanagement concept
A74=-28314
Becent techuology advances in thrust rectoring
systems -~- abalysis of thrust vector coptrel
for vertical takeoff aircraft with apd without
afterburning in 1ift
NT4-20810
Basic research requirements for v/5T0L Propulsion
aod drive-train components =-- apalysis of jet
engine operating parameters for axial and radial
turbines
B74-20412
The influence of the contral concept for Y/590L
engines on their static and dynamic pexformance
characteristics
N74-20415
Problems of V/STOL aircraft conmected with the
propulsion systen as experienced on the Do 31
experifiental transport aircraft
W74=-290430
The performance bebaviour of a bypass engine in
multiparameter contral .
. N74-20445
PBOPULSIVE EFFICIENCY
Some results from tests on a bigh work azial gas
generator turbipe

[ASKE PAPER 74=-GT-81) BT4=27067
Complete mechanical energy uwtilization in
aeronagtical propulsion systems
A74=-27611

PROTOTIPES
IF-17 evolved from previous data base --— Northraop
trainer/fighter prototype

QUALITY CONIROL
Effects of fabrication defects on boron/epoxy

conposites
[2I2A TAPER 74-352) ATo=-266564

A74=27848

EADAR BCHORS
Influence of the intrinsic motion of the
cohveyance on the frequency selection aystanp
A74-26326
RADIATION MEASOREMENT
Automation of measurements znd of data processing
for experiments in an 1L-18 aircragt laboratory

A74=-2788Y
BADIATION PYROMBTZRS
Turbing blade pyrometer systeh in the control of
the Concorde engine
LT4=28309

BADIATION SHIBLDING
Integrated life support syatam: Design study
mediup STOL transport
[4D-773589)
EADIO FREQUENCY INTERFERBECE
dcguisition signal deaign for satellite~alrcraft
comnpunications
[AIba PARER T4=-337]
RADIO MAVIGATION
CORUS asronautical radionavigation by batellite
[AIAL PAPEE 74~439] A74=-27805

N74~19683

A74-27807

A=28

SUBJECT INDEIX

RADIQ RECEIVERS
The loran ¢ procedure

.. AYU=27095
EABJET 'BKGINES
Conplete mechanical energy utilization in
aeronautical propulsion systems
AT8-27611

EANDON LOADS
Black-box philosophy in reliability of aircraft
structures =-=- stochastic hypothesis on fatigue
danage under randon loads '
LI4-284832
Geowetrical study of the conditions of initiation
of sudden cracks of guasi-brittle type
‘ A74-28526
RAHNDON VIBRATION
Protection of an optical sensor against vibration
of the flight vehicle
aTU~27899
REAL TIBE OPERATION
Beal-time simulation of jet engines with digital
computer
[ASHE BAPRR TM-GT-19]
BECTABGODLAR WINGS
Stability ané decay of free vortices behind a wing
[HASE-TT-P-154457 R74=-19904
4 numerical msethod for the determination of the
vortex sheet location behind a wing in
incempressible flow
{®*LE=TB=72091-0]
REFLECTONBTERS
Reflection-measuring ailrcraft instruments. it -
Spectral albedometer

A74-27418

R724-20642

AT4-27890
BREGRESSION ANALISIS
Influence of measurement errors om the regresgion
relationships of ongine characteristics
: A74=-25979
BREINFORCED PLASTICS
Effects of fabrication defects on boron/epoxy
conposites
[(AIAM PAPER 74-352]} BT4-26664
Advanced composite lattice structure for inproved
structural integrity
[AIAA PAPER 74=357 1 AT4=26667
Peveloprent and problama of testing prepregs for
the Czechoslovakian aircraft industry
-~ LTU-2B8528
BEINFORCED PLATES
Buckling andé failure of flat stiffemaed panels
[AIA} PAPER 78=409] A78=26708
BRELIABILIZY ENGINBERING
Developmont of engineering data on thick~zection
electron bear welded titapium
[AD-774051]
BENOTELY PILOTED VEEICLES
BPERYs - The first and future flights --- Remotely
Piloted Research Vehicle

BT4-21151

ATh=26410

Structural aspecte of current RPV'g === Repotely
Plloted Vehicles
[AIAR PAPER 74~346) A74~26660

Stratospheric survey aircraft developad ~-- canard
BRPY for pollution monitoring in YF=12 wakes

A74-27849

Alr cushion landing system performance on a
tenth-scale model Jindivik BPFV
[AD=774389)

BBBCUB OFPRRATIONS .

An investigation of airborne displaya and centrolp
for Search And Rescue (SAR). Volume 8: ACmy
MEDEVAC avionics capability atady
[AD=773611)

BESEAECH AND DEVELOPMENT

Does research in the field of aeronautica have a
futore ==~ gpphesis on alrcraft deaign
tefinanents and cost reduction

NT4~20683
A74-2005%

A74~25723
Recent status on devalopment of the turbofan
engine in Japan
[ASME PAPEER 74-3T-39) A74=-27432
Begearch work and coets, the role of data Processing
=== in aircraft production
§T4=-21617

BESEABCE YEHICLES
BPEY2 = The firet and future flights =--- Eemately
Piloted Research vehicle )
A74~26410



SUBJECT INDEX

EBSIVUYAL STRESS
pesidial stresses in gas turblpe engine components
froh Barkbhausen noise apalysis
[ASME PAPER T4~GT-51]
BIGID RUTORS -
The hingeless rotor: A concept to increase
aission effectiveness at reduced costs

AT7H-2704Y

BT4=-21616
RING WIFGS . .- .
iergdynamics of channel and ring wings ---
development of deflected streamtube theory and
lifting arc theory for chamnel wings

. . . ¥T4-20648
BOCERT RHGINES, . . .
Coaplete mechsnical energy wtilization in
aeronautical propulsich sSystems
Lo A4-27611

BOTARY STABILITY
-The dynanic stability of ving-mounted engine
installations for turboprop-powered aircraft
[ASME PRPER TY=GT=52 ) AT4-27405
HOEXAERY @INGS
¥oise phenomepa in the case of helicopter rotors
and postibilities for noise reduction. -
[DGLR PAPEE T4-024] ATH=27364
. Forsional stability analysis of a gas-turbine
paovered belicopter drive systes
: ATH-27447

4 [ASME PAPER 74~GT-54}
Besearch on helicopter noise
[AD-T73385) Hi4=-19677

Besearch in the area of the aercdynawics of roters

and preopellers

[AROD-T-3-23-E] . K74-196488
Kajor Item Special Study (#ISS), CH-47R rotary

wing head FHD . -
E74=19691

[2D-773718]

& design analysis of CH-54B maint rotor hab
fabricated from cosposite materials
[AD-774270] n74-~20689

ROTATING DISES .

Theory of rotor dynanics with coupling of disk and
biade flexibility and support structure asymsmetry
[ASME PAPER 74-GT=-159] A74~-27494

ROTATIEG SEAPTS .

Theory of roter dynamics with coupling of disk and
blade flexibility and support structurs asymmetry
[ASME PAPES T4-GI-159] . L74=2T494

ROTOE ABRODYXARICS
Supersoanic ubstalled flutter im fan rotors -
Analytical apd experimental results

[ASME PRIPER 74-GT=40} ATH-27033
Holographic studies of shock waves within

transonic fan rotors .

[ASME PAPER 74~GI-86] AT4-2T439

. Theory of rotor dymapics with coupling of disk and
bpilade f£lexibility and support structure asymmetcy
[ASME PAPER T4=GT-159] . AT4~27054
studies in tilt-rotor VIOL aircraft aeroelasticity

=== hlada flapping and pitch change freedons of

proprotor configurations

R74~19649

BessaArch on helicopter noise

[AD=T773385]) H74~19677
Besearch in the area of the aerodynanica of rotors

and propellers

[ AROD=-T-3-23-8] BTH4~19688
¥oise levela of operational helicopters of the

_QH=6 type designed to beet the LOH sisgsion --=

acoustic properties for various helicopter
confiqurations
. [HASA=CR=114760] . N74~20663
ROTOR BLADES

Agroslastic stability of periodic systems with
application to rotor blade flutter
[AIsA PAPER 78=U17]

EOTOR BLADEE (TUHEORACEINERY) .

Rotor burst protectlon program: Statistica on
pireraft gas turbine engine rotol failores that
occurred in US cormercisl aviation during 1972
[¥ASA-CEB-136900} ‘ ¥74=21396

ROTORS - . :

Flexual rigidity of a thia walled build-up rotor
for jet engine. MNeasuresent by atatic load test
apd vibration test apd calculation by finite
elenment method

ATA-26713

[¥AL-TH-329]) ¥74=20572
A Geaign analysis of CE-54B main rotor hub
fabricated from compoeite materials
N74~2068%

CAD-T74270]
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SHAEP LEADIFG EDGES

BRUNNAT CONDPIFIONS
selection of landing fields --- for group
disposition aircraft and helicopters
[aD=772051]
RUHWAIS
short haul aircraft adaptation to, the use of short
lapnding fields

N74-19894

NTH=20411
S=¥ DIAGRANS
Qrality expopnent wethod for planning and
ipterpretation of resulis of full-scale,
low=cycle fatigue tests .
[ SAE PRPER 740218] 274-27501

5=3 MBIBCRAFT .
Lockheed S-3h Viking - Electrical system with
integrated drive generator S
BT4=27012
Lockheed §=31 ¥iking - The integrated drive .
generator )
. i . AT4-27013
Lockheed S-3& Viking - Designing the auxiliary
power unit to occupy Iram air turbine generator

space .
474-27014
Lockbeed 5-3A Viking ~ Combined flight DA
control/utility systea D
AT4=-27015

Lockheed S-3A Viking = kir conditioning and
pressurisation systems L
‘27427016

SAFETY DEVICES
Rscape measures for combat helicopter crews BRI
) ' . W4-20770
SAFDNICR STBOCTURBS .
application of advanced structures and materials
to transport airccraft fuselages
[AXIaAr PAPER Th=-3401)
SATBLLITE DESIGN. |
Havy's Fleet Satellite and GAFFILLER Satellite
Comtunications programs.

AT4-26655

A74-27137
SATBLLITE BAVIGATION SYSTEBS .
CONDS aercnautical radionavigatiom by satellite
{AIRR PAPER TU~439] T ) A74-27808
SATRLLITE METWORKS : DR
0805 meronantical radionavigation by satellite
[AIAR PAPER 784-L439] AT4=27609
SATELLITE TRAKSRISSION ) ' o
The effects of icpoapheric scintillatign oa :
satellite comBunications .

) A78-25670
toquisition signal design for satellite-aircraft |
copzunications .
[AIRA PAPER 74-437) aT4~27807

iccess control technigues for satellite mobile
conpunications systems

[BIAa PAPER Ti-441] AT4~27811
SCHEDOLING - : ‘
What do aircraft relisbility statistics prove
_ : T ATM=27674
SCINTILLATIOR ’

The effects of ionospheric scintillation on
satallite conzunicatiops . .
. AT4=-25870
SEALS (STOFPERS) . :
pevelopnent of thermally stable pely : !
{#luoroalkoxyphosphazens) transnission seals for
the JB-1 hellcopter '
[AD-773652] .
BBPABATED PLOV .
Lift and poment prediction for an oscillating
airfoil with a soving separation polat
(ASHE PRREE TU4-GT-28}
SEQTEACING ‘
Branch-agd-bound and heuristic approaches .to a
geguencing problem with teamp~szize reguirements
[#~5152] HT4=-29176
SERYICE LIFE o o
The role of the sajor fatigue test in the
acceptance, certification and safe utilisation
of strike aircraft

. NT4=2008¢

 MT4=2TH26

. B74~19659
SHARP LEADING BDGES o
in experimontal investigation of laading-edge

vortex augeentation by blowing

[ﬁASl-CH-132H151 111-1§6H3



SHEAR FLOW

SHEBAE FLON
Developing large-scale wavelike eddies and the
fear Jjet noise field . Coe e
o - - A79-26948
SHEAR STEBERGIH
ddhesiveiy bonded laminated ametal structure
[SAZ PAPER 740259]
SHEAR STRESS
Detecrmination of the shear stresses in spar walls
in the design of a wing on the basis of a plate

AT4=27510

analogy
AT4=25984
SHIBLDING
Systematic investigations in the field of noise
shielding
[DGLE PAESE 74=021] LTh=27365
SHIPS
Ship~-helicopter systea apalysis
[AL~T74764 ] N74-21629
SHOCK LAYERS
Some extensions of thin-shock-layer theory
AT4=-28819
SHOCE WAVE PROFILES
Holagraphic studies of shock waves within
transonic fan rotors
{ASME PAPER 74~GT-46] 174-274239

SEOCE RAYE PROPAGATION
Calculation of the geometrical propagation of the
sonic boos along the flight path on the ground
under real atmespheric conditicons with wind ~--
exanining lengitudinal focaligation and
extincticn points
{I5L~37,72)
SHORT BAUL AIRCHAFT
dircraft requirements for low/nediun density markets
[ BASA~CH-137373] . HT4~19651
Short haul airsraft adaptatiom to the use of short
landing fields

A74-20673

FM=-20411

Integrated propunlsionfenergy transfer control
systens for lift-fan ¥/5TOL aircraft --—
reductinn of total propulsion system and control
system installation requirements

NT8-20816
SHORT TARKEOFF AIBCRAFT

E—-NAV systews development for a STOL application
-~= area navigation for high density interurban
aperations :

AT8-25741

The effect orf velocity-dependent pitching moments
on longitadinal stability =~- of 5%01 and ¥TOL
aircraft

. At4-26047
Dynamic stability testing of aircraft = Neads
versus capabilities
AT4~26477
Propellers at present and in the futurae
AT4-27297

4 theoretical method for calculating the
aerodypamic characteristics of arbitary
jet-flapped winys. Volume 1: The elenentary
vortex distribution jet-wing lifting surface
theory
[AD-772939

#ind tunnel investigation of a large—scale
senispan model with an unsvept wing and an
upper-surface hlown jet flat
[FASA-TN~-D=-7526] B74=19663

A coppilation and avalysis of typical approach and
landing data for a sisulator study of an
externally blown Elap STOL aircraft .
[BASA~TN~D-T497] N74-19671

Integrated life support system: Design study
nediue STOL transport
[aD=77358%}

Besearch on free and impinging jets for the
developpent of STOL aitcraft
[NASA-CR-138031]

¥/5T0L propulsion systens =-=- conference oh
propulsion system design, configuration, and
perfoxmance for vertical and short takeoff
aircraft
[ RGARD~CP-135] H74-20801

The potorization of short take-off and landing
aircraft

H74- 19646

Hiu~19683

H74-194902

RT4-20405

A=30

SUBJECT INDEX

Investigatisn of the relative merits of different
pover plants for STOL-~aircraft with blown flap
‘application --- apalysis of design requiremants
for gelf-sustained gas supply systeas

N7i-20406

Engine cycle selection for commercial STOL aircraft
--- effect of aircraft requirements and
operational characteristics on enqine parameters

H74~20408

Influence of noise requirements on STOL propulsion
systed lesigons ==« analysis of acoustic
propartias of short takeoff aircraft

B74-20422

The influence of noise reguirements on STOL
aircraft engine design -=-- analysis of
acceptable noise lovels for short takeoff
aircraft operating in congested areas

. HT4-204223

Q-fan propulsion for short baul transports =—=-
application of variable thrust fans for aircraft
and engine noise reduction

R74-20424

The development of an integrated propulsiun syscen
for jet ST0L flight research --- performance
tests of augmentor-wing powered lift concept

HT4=-20829

Acoustic loads on an externally blows flap system
due to impingenent of a TF~34% jet engine exhaust
[KASA-TH-I~-T1950) RT4~20651

in investigation of the trailing vorticity behind.

a ST0L aircraft
[AD=-TT74571] N74-20677

An experiwental study of the effect of a low speed
extevnal fiovw on a coanda effect flap
[ AD=~774393) R7Y-2068Y

An aralysis of the longitudinal dynamics of a STOL
transport in landing approach
[ap-774434]) RT74=20696

Landing rates for mixed STOL apd CTOL traffic
{ NASA-TH-D=7666] N78=21290

SHROUDED PROFPELLERS

Two surprises for the Banover exposition: Thrust

gondela SG 85, Fanliper = Porsche of the air

A74-28351
SIGNAL DISTORTION
The effects of jonespheric scintillation on
satellite comnunications
A74=-25670

Icfluence of the imtrinsic motion of the
conveyance on the freguency selection system
A74-26326
SIGNAL PROCRSSYNG
Hodularized instrument systekn for turbojet engine
test facilities
274-2829¢6
SIGHAL TRANSHYSSTGH
Acquisition signal design for satellite-aircraft
cennunications
[AIAAR PAPER 74~-837]}
SIATILARITY THEQOREM
Use of the method of variation of similarity
constants in designing aircraft over the long term
[JPRS~61923] B78-2067Q
SKIN FRICTION
A simple integral method for the calculation of
thick azisymmatric turbelent bourdary layers
474~28423

A74-27807

SLEHDER WINGS
Optimal aeroelastic design of an obligue wing

stxucture
[AIAX PAPER 7T4-349] ATH-28173
SL0TS
Aercdybamic comparison of two double-glotted rudders
[AD-7744321 H74~20604

SHALL PERTURBATION FLOW
On caleulation of induced drag and conditioms
downstreas of a lifting wing
BT4-2T7845
SOLAR COROHA
Tesporal observations of the Lambda 5303 emission
line profile during the 74 mipute totality from
the Concorde S5T at the 30 June 1973 total solar
eclipse: Preliminary intensity variations above
apn active region

{LA~UB-73-1304 ) HI=-20527



SDBJECT INDRY

SOLAR BECLIESES
Tenporal.cbservations of the Lambda 5303 emission
line profile during the 74 minute totality from
the Coocorde 55T at the 30 June 1973 total solar
eclipse: Preliminary imtensity variations above
an active regiom :
{La-UE-73=1304 ]
SOLID STATR DEVICES
Solid state vertical scale instrusents =-- for
airgraft light emittipng diode displays

¥I14-20527

AT4=-26965
SOQNIC BOOES .
A selid-state converter for measureaent of
aircraft noise and sonic booz
. AT4~ 26345

Calculation of the geometrical propagation of the
sonic booa along the fiight path oo the ground
under real atmospheric comditions with wind ---
exapining longitudinal focalization and
extinction points

[ISL-37/72}

SPACE SHUTTILE ORBITERS

Sonic fatigue failure mechanisms in potential
Space Shuttle Ocbiter pamel designs
[AIAR PAPER T4-3UB) ‘

SPACE SHUTTLES

Dynanic stability testing of ailrerafi - Heeds

versus capabilities

RI4-20673

A74-27267

A74-26477
Sope extensions of thin-shock-layer theory
AT4-20419
SPACECRAFT COMMUNICATION
Acguisition signal design for satellite-aircraft
coranpications
[aIah PAPER TH=R371}
SPACECRAFT DESIGHE
Sonic fatigue failure mechanisis in potential
Space Shuttle Orbiter panel designs
fAIAL PAVER 74-348]
SPACECEAFT STRUCTURES
Thick ion-vapor-deposited aluminum coatings for
irregularly shaped aircraft and spacecraft parts
A74=-25813

ATU-27807

L74=-27267

SPECERAL. HEFLECTANCE
Reflection-teasuring aircraft instruments. II =
Spectral albedometer
L7G=-2T894
SPECTHOSCOPIC ANALYSIS
Spectroscopic apalysis of uwear ratals based onh the
exapination of oil from aircraft engines
{ BSRO-TT=-23]
SPECTEQM ANALYSIS
analysis of crack propagation under variahle
anplitude loading using the Willenborg
retardation model

HTu-21680

[AIAA PAPER T4-363] AT4-26677
SPLIBE3
Preliminary results of flight tests of vortex
gttenuating splibes ——-— avaluation of
sffectiveness of wingtlp vortex attenuvating davice
[BASA~TH-I-71928] NT4=-20637

STABILITY DERIVATIVES
Estimates of the lateral-directional stability
derivatives of a helicopter from flight
peasurevents
{¥RC=13882]) . HTU-19662
pDetermination of the derivatives of longitudinal
motion of an aircraft from flight data by a
podel with autosatic pazameter adjustaent

[ESRO~TI=8] K74~ 20675
STANDARDS
pircraft engine and accessory drives and flange
standards
[SAE AIR 116D &) ATU=2T257

Fomenclature and abbreviations, flight deck area
{SAE a5 425 &) L78=27263
STATR VECTORS
Identification of aircraft stability and centrol
paraneters using hierarchical state estimation
. ] A74=25759
S7afIC ARRODYEARTC CHARACTBREISTICS
Lateral static and dynawic aerodyrasic paraseters
of the Eestrel aircraft (XV~63) extracted froam
flight data

[RASA-TE=D-7455) ¥74-20666
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STRUCTUBAL DESIGH CRITERIA

STATIC TESTS
Preliminary static tests of a simulated
upper-surface blown jet-flap configuration
utilizing 2 full=size turbofan engine
[ HASA-TU-%-71931)
STATISTICAL ANALYSIS
Statistical properties of wertical shear of
lateral velocity

H74-20638

AT4~27529
2ircraft accidept report: Brief format, Us civil
aviation, issue no. 3 of 1973 accidents =---
compilation of selected aircraft accident Ceports
[ NTSB-Ba=Tl~1] H74-20660

Army autorotaticnal accidents ——- analysis of

factors coptributing to helicopter accidents
N74=20771
STATISTICAL CORERBLATION

Effect of spanwise load=correlation en rotor blade
flapping
[AIAk PEPER 74-418}

STIFFENING

Buckling and failure of flat stiffened panels

[AIAR PAFER T4=409] . A74=-26708
STIPPHESS ]

Petermination of the effects of mass and stiffness
ob the vibration response of ribbed panels
subjected to randen acoustic noise
[AD=7T4436)

STRAPDOWN INERTIAL GUIDANCE

Investigation of application of
tvo~degree~of-freedon dry tuned-gimbal
gyroscopes to strapdown pavigation systems ---=
for use in VIOL aircraft
[FaSA=~CR=-1324191

STEATOSPHERE

stratospheric survey aircraft developed === canard

&P¥ for pollutiecn monitoring in ¥F-12 wakes
A74-27849

A74-26774

N74=~215638

N74-21289

STRESS ABALYSIS
peteraination of the fotces in the kimematic pairs
‘of a landing gear mechanism
[AB-773877]
STERESS COFNCEMTEATION
#ethods for analyzimg fatigee crack grovth rate
behavior associated with flight-by-flight loading
[AXAA PAPER 74~367] BTU4~26675
STEESS CQREOSION
Fatigue strength of ao alupinon alley in petroleun
jet fuels at various temperatures

B74-19678

A74~-27074
STEESS CYCLES
guality exponent method for planning and
interpretation of results of full-scale,
low-cycle fatigue tests
[5LE PRPER T40218) A74=-27501

STRESS MEASUREMENT
Residual stresses in gas turbine engine components
from Barkhausen noise analysis
[LSME PAPEE T4-GT-51]
STRINGERS
Fatigue behaviocur of hat section strimger
stiffeped panels compressed in the post-buckling
range ;
[AD-T73672])
STROCTURAL DESIGHN
Determination of the shear stresses in spar walls
in the design of a wing on the basis of a plate

ATU=2T7444

BT4-20579

analogy
A74=-25984
Advanced structural concapts for transport
aircraft wings
[AZald PAPER 74-339%) ATu=26654

Desigh of optimum structures to impulse type loading
[AIAR PAPER 74=-345] A74-26659

Consolidated presesntation of fatigue data for
desigu applications
(SAE PRPER T40277] ATu-27511

optinal aercelastic design of an oblique wing
stracture

. LAIAA PAPER T4=349]) A74=2B173

Design and development of the gust wind tunnel at
the National Aerospace Laborateory
[ Nai=T2=335]

STROCTURAL DBSIGH CRITERIA

structural aspects of current RPY's —-—-- Remotely
Piloted Vehicles
[AI22 BAPER T4=-346]

N74-19891

ATH~26660



STRUCTURAL ENGINRERING

service evaluation of aircraft cowmpousite
structural copponeats
[HASA‘TH-I 71944 ] - R74=-19667
Investigation of advanced structural cancepts for
fuselagz ~-- application of fiber reinforced
composite materials to fuselage structores
{aD-773597] N4~ 19664
CH 542 desigm and operational flight loads study
=== comparison of desigb mission profile with
operational mission profiles
[aD-773551]) Wla~19666
STRUCTURML BRGLHRERING
4 unified engineering approach to the prediction
of multiaxial fatigue fracture of aircraft
structures
[AIka PAPER 7U4~315) ATA-26711
STHUCTORAL FAILURE
Advanced Metallic Air Vehicle Structure Program
[AIAaA PAPER T#-336] AT4-26651
STRUCTUEAL RELIABILITY
ddvanced composite lattice structure for improved
structural integrity
{AIaA PAPER T4-357] ATU-2666T
Black=box philosophy ip reliability of aircraft
structures --- stochastic hypethesis on fatique
damage under random loads
A78-284232
Nopdestructive halographic techniques far
structures inspection -=+« in large aircraft
{(AD=-774758 ] N¥74~21105
STRUOCTORAYL STIABILITY
Service evalvation of aircraft coaposite
structuial components
[NASA=-TH-X-T1944] ¥74=19667
Determipnation of the forces ipn the kinepatic pairs
af a landing gear mechanishn
{AD-773877] K74-19678
Investigation of advanced structural concepts for
fuselage =-=— application of fiber reinforced
composite materials to fuselage structures
[AD-773597 ] N7u~19684
STHUCTURAL VIBRATION
Aircraft on-bsard eguipment for dynaaic
measurerents with piezoelectric seunsors
AT4=2T7293
STROCTURAL WRIGAT
Air Superiority Fighter wing Structure design for
icproved cost, weight and integrity
{AIAA PAPEE T4-337] LTU-26652
hir Superiority Fighter wing design for cost and
weight reduction
[3I24 PAPER 74-338) A74~26653
B comparison of two types of structural
optimization procedures for satisfying flutter
requirements
{AIAa PAPER T4~405] A7U4-26704
SUBS0HIC FLOW .
Theoretical soluticn of high subsonic flow past
two-dinensional cascades of airfoils
(ASME PAPER T4-5T=91] A74-27474
Application of unsteady lifting surface theory to
propellers in forward flight
[AIAR PAPER 74-%19) 274=2B169
Downswash~velocity potontial method for oscillating
sarfaces using asrodynamic elements in subsonic
and supersonic flows
N74-19638
SOBS0HIC SFPRED
2 cosputer program for the prediction of
aercdynapic characteristics af wing-hody-tail
cosbinations at subsonic and supersonic speeds,
part 2
[FFA-AU-635=PT-2] NT4=-20636
SUBHARIES
dircraft accident report: Brief format, US civil
aviation, issue no. 3 of 1973 accidents ---
compilation of selected aircraft accident reports
[RISB~HA-T4-1) N74~20664
SYPERSCHIC AIRCRAPT
Besearch lonstromentation regquirements for
flight/wind-tunnel tests of the IF-12 prepulsion
systae and related flight experience
A74-20285
Instrumentation for in-flight determination of
steady-state and dynacic inlet perforsance in
superseric aircraft
274-2B8286

A=32

SUBJECT IHDEX

SUPERSONIC AIRFOILS
on the flow field of a rapidly oscillating airfoil
in a supersonjic flow
A74=26960
SOPEASONIC FLOW
on the flow Field of a rapidly oscillating airfoil
in a supersonic flow
AT4-26960
The aerodynamice of a turbine cascade with
supersoni¢ discharge and trailing edge blowing
[ASHE PAPER 74=6T~120] a74-27419
Downuash-velocity potential method for oscillating
surfaces using aerodynamic elemente in subsonic
and supersonic flows
A74~-19634
SUFERSONIC FLUTTER
supersonic snstalled fiuotter in fan rotors -
Analytical and experimental results
[ASME PAPER 74=GT-4(¢] AT4-27433
SOPERSONIC IXLETS .
dirflow control system for supersonic inlets
[¥ASA=~CASE=-LEW-11188-1] NI4=-206856
SUPERSQNIC SPEEDS
A computer program for the prediction of
aerodynanic characteristics of wing-body~tail
coBbilatiops at subsonic and supersonic speeds,
part 2
{ FFA-40-635-PT-2]} H74-20636
SOPERSONIC TRANSPORTS
The technical aspects of supersonic civil
transport aircraft
A74~-25800
Some tunnel-wall effects on transopic fiutter ~--
from Bpeing $ST podel tests
[AIRA PAPEE 74-406) A74=-26705
Anglo-French collaboration - Concorde and
supersonic transport /26th Lounis Bleriot Lectures
2704-27551
futamatic detection and suppression of inlet buzz
A74-28313
Effect of trailing-edge flap deflection on the
lateral and longitadinal-stability
characteristics of a supersonic transport model
having a highly=swept arrow wing
[HASA=~TH~X-71936] RT4-20652
SUPERSONIC TURBINES
Aolographic studies of shock vaves u1thin
transonic fan rotors
[ASME PAPER Td4~GT-461 ATY4-27439
SOPPOBRTS
Ball type slave bearings for rotor support in
dynamic balancing machines
{SAE ARP 1202) ' AT4-27262
SQRFACE GEOMETRY
Designing aercdynamic ducts according to given
conditions ’
A74-25998
SYREP ANGLE
Experimental investigations of strongly swept
turbine cascades with low speed flow
AT4=-28457
SWEPT RIHGS
Effect of trailing-edge flap deflection on the
lateral and leorpgitwdinal-stability
characteristics of a supersonic transport model
having a highly-swept arcow wing
[NASA-TH-X-71936] K74=20652
Pree-flight wind tunnel 1nvestxgation of a
four~engine sweptwing upper-surface hlown
trapsport configuration
{ HASA-TH-X-71932] H74-20656
SYSTENS ANALYSIS
Technical and coperational aspects of
externally~mounted aircraft equipnent
HT4~21614
Ship-helicopter system analysis
(aD=774764 ] NT4-21629
SYSTENS ENGINEERING
b systels engineeridbg approach to effective engine
condition monitoring
' A74=~2B316
The hingeless rotor: A concept to increase
nission effectiveness at reduced costs
N713-21616



SUBJECE INDEIX

T
T—~280 AIRCRAFT
Dyoamics repoxt Eor T-288 aimplified flight
simplator
[AD-7T74479]
TASK COAPLBIITY
Branch-and-bound and heuristic approaches to a
sequencing probler with team-size requiresents
[B-5152] WT4~20176
TRCHANDLOGICAL FURECASTING
Does research in the field of aerconautics have a
future —=-- enphasis on aircraft design
refinenents and cost reduction

§¥74-20305

’ AT4-25T723
Potentials for advanced civil transport aircraft
/Third #illiam Littlewood Hewmorial Lecture/
[ SAR-SP-385] AT4-27266
TECENQLOGY ASSESSHENT
BE=NAV systeps development for a STOL application
—~= area navigation for high demsity interurban

operations
A74-25741
Bdotive flutter suppression - 4 f£light test
Genonstration
[AIAR PAPER T4-402] AT4=26701

The irfluence of engine technology advancements on
aircraft economics
[SaE PAPER 730960]

Propellers at present and ip the future

ATU=27256

AT4=27297
Becent statos on development of the torbofan
engine ip Japan

[ASHE PRPEE T74=-GT~39] L74~27432
Current state-of-the-art for airbreathing
coabustor measurepents
L74-2B298
The present technics of air transportation
ATU-28487

Impact of techmology on cost reduction --- in
aircraft production
KT4-21418
TELEVISIOK SISTEKS
Fossibilities of an airhorme television system
{ ESRO-TT~20 ] N74-20819
TELEVISION TBANSHISSION
Possibilities of an airborne television system
[ ESED~TT-20] Hiu~20819
TEMPERATURE DISTRIBUTIONE
Inteqral methods for the investigation of
temperature fields in conplex-configuration
structule copponents of aircraft and their engines

AT4=25995
THNPEAATURE MEASUREMENT
current state-cf~the-art for airbreathing
coubustor measurements
AT74~2B8298

TEFSONETERS
i reviev of aircraft neasureaent techniques -==
data on digital voltmeters, pressure standards
and onboard tensometer eguipment
. AT4~28436
TERMINAL FACILITIES
Technolagy of passenger clearance in air
transportation n51ng varlous clearance gdethods

AT#=27211
Lapding rates for mixed STOL and CPeL traffic
[HBASA-TH-D=7666 ] N74-21290

TESE FACILITIES
prop tastisg naval aircraft and the VSD landing
gear dynamic test facility
[AIak PAPER T4-383]
TEIAS
Pexas airport systess plap - air passenger denapd
aodel: Model test and evaluation
[AP-T72477 ]
¢F-34 ENGIHRE
2coustic loads op an externally bklowp flap gysten
due to impingement of a TF-38 jet engipe exhaust
[ Ha5A=TU-I-T1950] N74-208651
TEERMODYNAMIC CYCLES
paraneter selection for multiple fault diagnostics
of gas turbipe engines
[ASME PAPERE TH#~GT-62]

AT74-26658

R74~24630

ATH-27452

A-33

TOHSIONAL YIBRATIOR

THERBODYNANICS
Probler of the applicaticn of turbofan engines in
air transport. MHethods of increase ian
efficiency of turbofan eogine with high bypass
ratios
[ap~773292]
TRICKHESS
Material thickness control thruugh process
refinepent
{AI2ad PAPER V4=-375]
THIK AXRFOILS
Some aspects of airfoil stall in lou speed flow
AT4-27848

R74-20453

ATU~26682

FEIN WMLLED SHELLS
Solution of the non-linear differential equat;ons
for finite bending of a thin-walled tube by
paraneter differentiation
ATH-28420
THIR WALLS
Flexual rigidity of a thin walled build-up rotor
for jet engime. Heasuresent by static load test
apd wibration test and calculatlon by finite
element method
(HAL-TR-329]
THIH NINGS
Determination of the shear stresses in spar walls
io the design of a wing on the basis of a plate
analogy

Niu-20572

274-255984
THREE DIMEHSIONAL FLOW
Research inm the area of the aerocdynamics of rotors
and propellers
[ AROD-T-3-23-E}
THRDST RUGHENTATICH
Compact thrast augmentors for ¥/ST0L aircraft =--
propulsion system configuration for ¥/S5TOL aed
- pruise flight using ope engine

HTU4-196885

NT4-20819
TRRUST CONTROL
Thrust perforpance of podded lift-fans in crossflow
~-- gffect of increasing cross flow veiocxty an
throst deterioration
N74-20420
Propulsicn system of the ¥J 107 C V?0L aircraft:
Philnsophy and practical experience ===
optipization of vertical takeoff alrcraft
airframe and engine
NTH=-20428
THERUST VECTOR CONTROL
Recent techmolegy advances in thrust vectoring
systems —-=- analysis of thrust vector contrél
for vertical takeoff aircraft with and without
afterburning in 1ift
H74=~20410
Aerodyninmit interference betweed fuselage and
1ifting jets emerging from its lower part -~
effect of two high welocity liftiog jets.odm.
induced 1lift and pitching mowents .
W H=-20013
TILTING ROTOCRS
studies in tilt-rotor VTGL aircraft ae:oelasticity
=== plade flapping and pitch change freedoms of
proprotor configurations

RT74-156049
TITANION ALLOYS
Evaluation of damage tolerance in aircraft
structuces
[ATAA PAPER 74=-347) ATH-26661

Effects of coapressive overloads on fatigue crack
gqrawth
[2I2a PAPER 74-365] - ATO~26674
Developing the 'backbone' of the Fol ~=e i
structures for variable sweep wing center section
[AIAa PRPER T4-371] ATY=-26678
Hev alloys for advanced metallic fighter-wing
stroctures
[AIAr EAPER 74~372] AT4-26679
Katerials for aercospace current research and
development
[D-BAT~194 } N74-21139
pevelopaent of engineering data on th1ck—sectlon
electron beas welded titaniuam
[ AD=77405171
TORSIONAL VIBEATION
Torgional stability abalysis of a gas-turbine .
powered helicopter drive system
[ASHE PAPER T4~GT-54]

K74-21151

AT4-2TUET



TRAFFIC

TRAFFIC
Pffects of a traffic noise background oa
judgepents of aircraft noise
{HASA~TA-X-T193B}
TRAILING EDGES
The aerodynamics of 2 turbine cascade with
supersonic discharge and trailing edge biowing
{ASNE PAPEE 74-GT=-120] A74-27419
The power profile - & new type of airfoil —--
airfoil with blunt leading edge ard two wall
jets near the trailing edge
[RD=773655]
TRAILING-BDGE PLAPS
Bffect of trailing-edqe flap deflection ok the
i1ateral and longitudipal-stability
characteristics of a supersonic transport nodel
bhaving a highly-swept arro¥ wing

6T4-21308

H14-396390

[ NASA-TH-~E=~71936] N74-20652
TRAINING AIRCRAFT
Incremental transfer effectiveness of a
grovnd~pbased general aviation trainer
A74~25969
¥F-17 evolved fro» previous data base --- Rorthrop
trainer/fighter prototype
AT4~-27848
THAJECTORY ANWALISIS
Preflight test simulation of superimposed
integrated trajectory error displays
{ap~773823]) BTA-15687

TRANSFER PUNCTIQNS
L review of the ¥-222 variable stability asircraft
and resecarch facility

[AD-774142] R74~ 20688
XRANSFER OF TRAINIRG
Incremental transfer effectiveness of a
ground-based general aviation trainer
A74-25969

Advapced instructional provisions and automated
perforpance peasnrement

A4-25973
TRANSONIC COMPRESSORS
Holographic studies of shock waves within
transonic fan rotors
[2SME PRRPBE T4-GT-46) A74=-2T7439

TRARSORIC FPLIGHT .

4 detailed investigation of flight buffeting
response at subsonic and transonic speeds
[AIak PAPEER 7#-358j

TRANSONIC FLOW

An oscillatory kernel function method for lifting

surfaces in mixed transonic flow

A74~-26668

[AIAA PAPER T4-35%] AT4~26669
Onsteady transonic flow over oscillating
circular-arc airfoils
[AIAL PAPER 74-360] L74-26670
Inverse transonic flow calcunlations using
experimental pregsure distributions
L74-28050

Input descriprioa for Japesonts three-dimensional
transonic airfoil analysis progran
[(NASA=TH=-X=-T71919]

TRANSOBIC PLOTTER

Some tunnel-wvall effects on transonpic flutter ---

frow Bo2ing 58T nodel tests

¥74=19640

[AIAA PAPER 75-4D6] ATh= 26705
TBANSPORT AIEBCEAPT
Rdvanced structural concepts for transport
aircraft wings
[AIaA PAPER T4-339] ATH-26654

Bpplication of advanced structures and materials

to transport aircraft fuselages

[AIAA PAPER T4~340] A74~26655
Toe growing procedural problems of washing mampoth

aircraft

{2184 PAPER T4-376] AT4~-26683
Potentials for advanced civil transport aireraft

/Third Willias Littlewood Memorial Lecture/

{ SAE-5P=335] ATH-27266
lntegrated propulsion asystees for V/STOL transports

[ aSHE PAPER 74-GT-118] AT4~ 27486
The present technics of air transportation

A74~-284B7

Plight investigation aof approach and flare fros

sianlaved breakout altitede of a subsonic jet

trabsport and comparison with analytical models

{ NASA-TN=-D=7645] H76-19672

2-34

SOBJECT IRDEX

deronanstical Fuel conservation possibilities for
advanced subsepic transports =-- application of
aeronautical techoology for drag and weight
reduction
[BASA-TA-X~71927]

Pree-flight wind tunnel investigation of a
four~engine sweptwing spper-surface blown
transport configuratian
[ BLSh~7B~A~T1932)

TRAVELING IONOSPFHERIC DISTURBANCES

The effacts of ionospheric scintillation on

satellite communications

H74-20654

HI8-20656

AT4-~25670
TREES (PLANTS)

#igh frequeacy radic emission and reception by
forest trees and by belicopter using hybrig
electrovagnetic antenna couplers
[AD-77390%]

TO-148 AIRCRAFY

Tupolev 14% and Concorde: The official
performances are compared for the first time
{ HASA-TI=F=15446]) ¥74=196861

TURBINE BLADES

The aerodynamics of a turbine cascade with
supers>aic discharge and trailing edge blowing
[ASHE PARER 74-GT-120]) A74-27079

Turhine blade pyrosetex system in the control of
the Concorde engine

R74~-19822

A74=28309
Experimental investigations of strongly swept
turhine cascades with low speed flow
A74~-28457
TURBINE EHWGINES
Inflight engine condition monitoring systen

AT8-28315
TUEBINES
Low speed turbine gear box
R74-20418
TURBOCONPERSSOUS
Study of casing tredtment effects in axial flow
COmpressors
[ ASME PAPER T4~GT-8%) ATY~27R72

TUEBOFPAR ENGINES
G continues CFé Lanily growth --- high bypass
ratio turbofan engine development
AT4-26398
Recent status on developaeat of the turbofan
engine im Japan A
[ASHME PAPEE T4-GT-39] a74-27432
Supersoaic unstalied flutter in fan rotors -
Analytical and experimental results

(2SME PAPER T4~GT-40) a74-27433
livlographic studies of shock waves within

transonic fan rotors

[ASME PAPER 74-GT-48) ATU=-27639

Sipelation study of transient perforpmance matching
of turbofan engine using an analogue computer to
evaluate its usefulbess as design tool
[ ASHE PAPER 74=-GT-50] A74-27442

Integrated propulsica systems for V/STOL transports
[ASNE PAPBR 74-GT-118) AT4-27086

Use of laser-powered optical proximity probe in
advanced turbofan enginhe development

A75-28303

Problem of the application of turbofan engines in
air transport. Rethods of increase in
efficiency of turbofan engine with high bypass
ratios "

[ AD=-773292]

Prolimindary static tests of a simulated
upper~sarface blown jet=flap configuration
utilizing a full-size turbofan engine .
[ NASA-TH-E~71931] CN74-20638

The 727 airplane side inlet low-~speed performance
confirmation model test for refanned JIED engines
[ HASA~R-134609] HT4~20661

TUYRBGJIET ENGINE CONTROL

Turbine blade pyroaseter system in the conktrol of

the Coacorde engine

B74-20U53

ATR-2B309
The performance behaviour of a bypass engine in
wultiparameter cantral
E74-20845
TORBOJET ENGINES
& wodel of convex programming for turbejet main
parameter selection optinization

{2A54% PAPRR V4-GI-79] BTU4~2T465



SOBJECT INDEI

Complete mechanical energy utilization im
agronauticul propulsion systems

A745=27611
Mudularized iostrument systenm for turbojet engine
test Facilitles
AT4~2B29%

The performance bekhaviour of a bypass engine in
multiparaseter control

. §7U4-20485
hdvanced engine ceontrol progras -~ using
computerized electronic eguipment
[aD~773660] K74=-20451

" Spectroscopic analysis of wear metals bas®d on the
exapipation of oil frop aircraft engines

[ ESRO=$£1-23] N74-210B0
TORBGPROF RAIRCRAFT
Propellers at presenot and in the future
AM-27297

The dynamic stability of wing-mounted engine
installations for turhoprop-powered aircraft

[ASKE BAPER T4-GT=52] ATY- 27445
TURBOPRCP EBGIBES ’
Copplete mechanical emergy utilization in
aeronautical propulsion systems
- A74-27611

TORBULENCE EFFECIS
Influence of the intrimsic sotion of the
conveyance oh the freguency selection system
ATuU~26326
Research on free and impinging Jets for the
developrent of SPOL alrcraft
[HASA-R-i138037]
TURBULENT BOUNDARY LAYRR
A simple integral method for the calculation of
thick arisyesmetric turbalent boundary layers
A74-28823
The separating turbulent boundary layer: 2o
experipental study of an airfoii type flaw
N74=-15637

N74-19902

TOURB0LENT PLOW
Developing large-scale wavelike eddies and the
npear jet noise field
: A74-26943
TURBULRNT JRIS
Research on free and impinging jets for the
developsent of STOL aircraft
[ HASA~CE-138031]
TURBULERT WAXES
An investigation of the trailing vorticity behind
a SMOL aircraft
. [ADp=774571])
© TRQ DIABRSIONAL FPLOW
A hodel of two-dimensional, incompressible Elow
thromgh a cascade of airfoils with a)lowznce for
the viscous displacement effect
{ASGE EAPER T#-GT=-126] A74-27422
fheorctical solution of high subsonic Elow past
two~dimensional cascades of airfoils

RTe-19502

NT74-20677

[ASKE PAPER 74=GT~%1] LT4-274T4
TaBaSulle ‘
Ccivil aviation ipn the USSR {the fiftieth ,
auniversary of its formatlion) .
[HASA-TT-F~806 ) R74-19666

9-1 HELICOPZER
Investigation of advanced structural concepts for
fuseiage -~- application of fiber reinforced
composite materials to fuselage structures
{aD-773597 ] R74=156804
OLYBASGY¥IC WELDIRG
Engineering feasibility study of ulirasonic
applications for aircraft manufacture
{AD-774305]
UNSERADY FPLOW
an oscillatory kernel fanction method for lifting -~
surfaces in mixed tramsonic flow

R74=-21084

[AIAR PRPER T4-359] A74-26669
- Onsteady tramnsenic flow over osclllat1ng

circular-arc airfoils

[AL22 PAPER T4~3607] A74-26670

application of unsteady 1iftlng surface theory to
propellers in forward flight
[AIAR PAPER T4-419]
pIILiTY AXRCRAFPT
Foise weasuwrements of the jet and piston engines
op the lLala-1 experimental airplane

A78-28169

AT4=27296
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¥/5TOL AIECEAFT

Phe noise envircusent of a school classroon due to
the operation of uwtility helicopters —-—-
acoustic measurements of helicopter acise during
£light over buildiag

[NASA-TH-X-71957] N7U-20659

¥/STOL AIRCHAPT
Boyal Air Force experience of the Harrier /Second
Sir Sydney Came Lecture/

174-26564
Helicopter aud ¥/5T0L aircraft noise measurapent
problens
[SAE bLIR 12BE) AT4-27259

integrated propulsiop systems for V/S5TIDL transports
[ASME PAPRER T4-GT-118] A74-~27086
Studies of the Army aviation (V/STOL) env1runment.
Report no. 97 Classification and world
distribution of vegetation relative to V/5TOL
aircraft operations --- effects of envirokaebt
on V/ST0L aircraft operatxon
[AD=773734 ]
7/5T0L propulsion systens -~- conference on
propulsion system design, configuratien, and
performance for vertical and short takeoff
aircraft
[AGARD-CP-135] NT4-20401
optimum engibes for military ¥/5T0L mircraft =--—
effect of military ocperational requirements on
propulsion system configurations

N7U-19676

W74-20403
Formulating military reguiremepts --- effect of
pilitary requirements on techuical and design
considerations
K74-2Q000

b theoretical amd experimental investigation of
the external-flow, jet-angameoted flap ~-=
development of sSemi-empirical method for
predicting performance charvacteristics
N74-20407
Wind tunnel tEStlﬂq with engine siaulation for
¥/STOL airplanes ~-- characteristics of wind
tupnel apparatus and wind tunnel models for
tests of V/STOL aircraft configurations =
K74=24409
pasic research requirements for V/5TOL propulsion
" and drive~train components r-- analysis of jet
engine operating parameters for axial and raﬂxal
turbines
R74-20812
herodynanic interference bhetween fuselage and
lifting jets emerging from its lover part ---
effect of two high velocity lifting jets on
induced 1jift apd pitckipy nopents ,
) N74-20413
Research toward development feasibility of au
advanced technolegy ¥/STOL propeller system =-=
development and evaluation of boron~aluminug
conpound for propeller blades
. E74-204 14
The influence of the control concept for ¥/5TOL
engines on their static and dynamic performance
characteristics
B74~20015
Integrated propulsion/energy traasfer control
systems for lift—fanm V/STOL aircraft —---
redyction of total propulsion system and control
systen installation tequireuents
NT4-20416
¥/57T0L deflector dact prnfxle study -—— analysis
of back pressute gradient in ducted flow nf
e:haust geses against 1ift fan
HT4-20417
‘Compact thrust augaedtors for V/STOL aircraft --—-
prOpulsion systek conflgurat;cn for ¥/5TOL and
cruige flight wsing one aengine .
N74-20419
Thrust performance of podded lift-fans in crossflow
=== gfrect of increasing cross flow veloc1t] on
thrust deterioration
N7G-20420
Cost of ownership for propu151on systep of powered
lift aircraft =--- effects of developeent,
acguisition, operation, and naintenance on
aircraft engine cost factors ’ )
WI4-20427



TALUE ENGINERRIHG

The development and flight testing of the
propulsion systes of the VAK 191 B V/STOL strike
and reconpnaissance airecraft
NTF4-20432
Technical evaluation pepert op 428d Propulsion—and -
- Epergetics Panel Neeting on V/STOL Propulsion
Systems -=-- proposals for fuoture devalopmests in
¥/5T0L aircraft and engines
B74~20433

The effect of engine compohent neise om V/STOL
aircraft noise contours
{HASA-CRE~114687} H74-20667
Besults and inforpation obtaimed regarding
aerodynamic jet interference associated with the
Do 31 Vv/STOL jet transport aircraft and their
application to future ¥/570L development =---
1ift loss in hovering flight phase
[ HASA=21«F=15533] ¥74-20669
Advanced concepts for rotary wing aed ¥/570L
aircraft escape systens
N74-20766

YALUE ENGINEEHING
Major Item Special Study {HISS), CH-47A
alternating generator =-- prodoct guallty
control and cost savihgs
[8D-773720]
YAPOGR DEPOSITION
Thick icn-vapor-deposited aluminun coatings for
irresgularly shaped aircraft and spacecraft parts
AT4-25813

NI4-19712

VARIABLE SWEBP WIBGS
Developing the "backbone! of the F-14 —== T4
structures for variable sweep wing center section
[AXax PAPER Ta-371} ATH-26678
Optimal aeroelastic design of an oblique wing
structure
{ATA2 PRPER T#-349]
YARIATIONS
ilse of the method of variation of similarity
capstants in designing aircraft over the long term
[JPES-61923]  NT74-2067¢
YEGETATION
Studies of the Argy aviation (V/STOL} environment.
Report no. % Classification asd world
distribution of vegetation relative to V/STOL
aircraft operations —-- effects of environment
on ¥/STOL aircraft operation
[AD-773734]
FRLOCITY DISTHIBURION
Direct calculatien of airfoils from pressure
distribution
{NASA~-TT-F-15417]
VERTICAL BOTION
A study of vertical motioh requirements for
landing simulation
A74~25971

A74-28173

N74-19676

H7 4~ 19641

VERTICAL TAKROFF AIRCRAFPT

The effect of velocity-dependent pitching moments
on longitudinal stability --=- of STOL and VEOL
aircraft

A74-26047

Studies in tilt-rotor ¥IOL aircraft aerselasticity
+-~ blade flapping and pitch change freedoms of
preprotor configurations

N74-19649

Copparative appraisal of propulsion systems for
VI0L-alrcraft -—- fuoctional description and
classification of aircraft jet p:opulslan systess

W74-20402

RFecent technoliogy advamces in thrust vectoriog
systems ~-- analysis of thrust vector control
for vertical takeoff aircraft with and withaout
aftecrburaing in lift

RI-20410

Lateral static and dynzmic aerodynadic paradesters
of the Kestrel azrcraft (xv-sa) extracted. froo
flight_data-
[NASA=TH~D=TU55]

Investigation of application of
tvo-degree~-of-freedon dry tuned-gimbal
gyroscopes to strapdovmn navigation systeus ~--
for use in ¥TOL aircraft
[NASA-CB~132419]

YIBRATION

Deteraination of the effects of mass and stiffness
ob the vibration response of ribbed pansls
subjected teo random acoustic noise
{aD=774036 ]

HT4-20666

K74-21289

H74=-21568

A-35

SUBJECT IHDEX

YIBEATICOE DANPING
& method for the dynamic stody of hellcoptat
fuseiages in the 5951gn phase E
. 174-26025
2 vznd—tunnel 1nvestxgation of a B=32 model
flutter suppressioph system :
a74-26700

[2XAM PAPER T4~401]

hctive flutter suppression — b flight test
demopstration
[AXIAR PAPER 74-4027 474-26701

2 trapsonic study of active flutter suppressiocn
based on an aerodywamic energy councepi
{2I2A PAPER 74-403] atu=26702
Suppression of flutter on interfering lifting
surfacer by the use of active controls
(AIA PLPER 74-404] AT4-26703
Protection of an optical sensor against vibration
of the flight wehicle

AT4~278%9
YIBRATION MEASUEEMENT
Aircraft on-board equipment fox dynamic
measurenents with pilezoelectric sensors
A74=-27293

VIBRATION MODE
Theory of rotor dynamics with coupling of disk and
blade flexlbility and support structure asyaeetry
{2SME EAPER T4~GT-159] AT4-27494
VIsCoUs FLON
Calculation procedures for potential and viscous
flov solutions for engine inlets
[ASHME PAFPER TH-GgT~3] AT4=-27411
A wmodel of two-dimensional, incompressible flow
through a cascade of airfoils with allovance for
the viscous displacenent effect

[ASME PAPER 74-GT-126] ATYy-27822

¥3-161 AIRCEAPT

fropulsion systen of the ¥J 101 C ¥TOL ajrcraft:
Philosophy and practical experience ===
optinization of vertical takeoff aircraft
airframe aod engine
NT4-20428
VOLTHRTERS
A reviev of aircraft measurepent technigues ~~-
data on digital voltmeters, pressure standards
and onboard tensoneter equipment
A78-2B4 36
YORTEI BINGS
A two-conponent laser Doppler velocimeter for
periodic flow fields
A74~26916

VORTEX SHEETS
On calculation .of induced drag and conditions
dovnstrean of a 1ifting wing
A74-27846
A nuperical pethod for the determination of the
vortex sheet location behind a wing in
incompressible £low
[(HLR=TE~72091-0)
YORTICE3
Developing large-scale wavelike eddies and the
near jet noise field

HT4=20642

ATa-~26948
Bn experizental investigation of leading-edge
vortex awgreentation by bleowing

[HASA~-CE=-1324175] RT4~1954)
Stability and decay of free wortices behind a wing
{ FASA-TT-F-15445] E74=-19904

Prelimipary results of flight tests of vortez
attenuvating splines ~-- evalwmation of
effectiveness of vingtip vorter attenuating device
[HASA=-TH~X-T1928] BU4=20637

An investigation of the trailing vorticity behind
a STOL aircraft

[AD=F14571]  NT4=20677

- .- - w

WALL JETS

© The pover profile - a new type of airfoil ===
alrfeil with blunt leading edge and two wall
jets near the trailing edge
[aP~773655]

WAL GBARS

Differential game barriers and their applicatiou

in air~to-air combat

H74-15630

B74=-21187



SUBJEBCT INDRY

HARRING SYSIEMS
Development ahd testing of a cadmium telluride
high temperature {750 P) infrared fire detector
-== for detecting aircraft engine fires

[AD=TT73324] ET4~- 19714
WASRING
The growing procedural probless of washing wammoth
aircraft '
{aIBA PAPER 74-376] 474~ 26683

BEAFGW SYSTESES
=15 performance. III - New fighter to have graund
attack role.
A7u-26399
MBCL prepares for flight test --= Multi-Hole
Copbat Aircraft

AT4-26416
BRCA pav-attack system ~--~ Hulti-Role Combat
Mircraft
A74-26817

Aircraft/Stores Compatibility Symposiup
Proceedings, Volupe 3
[2D-773815] H74-196EB0
Aircraft/Stores Compatibility Symposium
Proceedings, Volume 4
[AD=-773816) . N74-19681
. pifferential game barriers and their application
in air-to-air combat
N74~-21187
WEAR
Spectroscopic analysis of wear metals based on the
examination of olil from aircraft engines
[ESEHO=-TT-23] N74-21080
WRSTLAND ARIRCEAFT
The concept of the ¥6=13 =-- small twin engined
helicoptexz for light tactical sapport
) A74-26565
The desigm of the WG-13 ~-~ small tactical
pultipurpose twin engined helicopter
A74-26566
WIED SHEAR
Statistical properties of vertical shear of
lateral velocity
‘ A 74-2752%
WIND TONNEL APFARATUS
wind tunnel testing with engine simnlation for
¥/5T0L airplanes <=~ characteristics of wind
tunpel apparatus and wind tuanel models for
tests of ¥/STOL aircragEt configurations
W74=20409
WiND TUEBEL MODELS
3 transonic study of active flutter suoppression
based on an aercdymanmic emergy concept
[AIAX PAPER T4=U003] A74=26702
Wind tunpel testing with engine sipulation for
¥/STOL airplanes =--- characteristics of wind
tupnel apparatus and wind tunnel wodels for
tests of ¥/STOL aircraft configurations
H74=20409
§TED TUNKEL STABILIFY TES¥S
Dynagic stability testing of aircraft - Reeds
versus capabilities
L74~26477
WIND TOHNWEL TESTS
» wind-tunpel investigation of a B~52 model
flutter suppression system
[AILh PREER T4-R01] ATE=26700
Besearch instrupentation requirewents for
flight/vind-tunnel tests of the ¥p-12 propulsien
systea apd related flight expericece

‘ A74-28285
Systen for evaluation of P-15 inlet dynamic
distortion
A74-282B7
Automatic detection and suppression of imlet huzz
. A70-28313

Wind tupnel iovestigation of a large-scale
genispan model with ap uaswept wing and an
upper-surface blown jet flat
[HLSI-TE-D-TSZG] HT4-15663

@ind tunnel tests of a full-scale model of 'a light

" ¢yin~engine airplane with fixed auxiliary
airfoil or leadirg-edge slot
[HASL-TU—D-THTH] B7l4=19665

wind tunbel testing with engine siwulation for
¥/$TOL airplenes =—-~ characteristics of wind
tunnel apparatus and wind tunnel models for
testa of ¥/5T0L aircraft configurations

HT4=-20409

=37

WIfiG SLOTS

Pressure distribution of a twin-engine
upper-surface blown jet—flap model -—-- wind
tunnel tests to determine chordwise and spanvise
pressure distributions
[ NASA-Tu=-4=71937] H74-20655
The 727 airplane side inlet low-speed performance
confirsation model test for refanned J¥SD engines
{BASA-CHE- 134609 H74-20661
Cruise drag results from high speed wind tunnel
tests of BAShK Refan JT8D engine nacelles on the
Boeing T727-200 .
[ RASA-CR-134506] N74=-20672
Jet noise reduction technique for wilitary .
reconnaissance/surveillance aircraft. Phase 13
Beanch/wind tunnel tests
[RD=-TT4T48]) - R74-20691
WIED TUEBEL NALLS
Sope tunoel-wall effects on tramsonic flutier ==-
fror Boeing S55% model tests
[A1ak PAPER 74-U406] ATU-26705
WIND TUMNELS
Design and development of the gust wind tunnel at
the Natiooal herospace Laboratory
[NAL-TR=335] N74~19891
WINDSHIELDS '
pevelopment of desiygn, test, and acceptance
criteria for Aray helicopter transparent
enclosures
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